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Flying in the “Blowtorch”? Era 


By Frenerick G. Vosrurcn 


Since the days of mauvlifting kites and crude flying machines called “aerodeames,” the Natsieat. 


Gromarmtc Maganic has published theowgh tHe years 116 articles an aerotantics, 


To give its 


membery a clear wlerstinding of this age of phenomenal speeds resulting from jet aul rocker prow 
puision, the National Geographic Soricty har assembled facts and photographs, primarily iy the United 


States, for presentation in the following article, which her beew approved by affetal senerces. 


The 


author traveled ty air thranghowt the country to otake this firsthand survey—The Editor, 


he alr-speed indicatur, As our jet plane 
smoothly gathered momentum, the hand 
movetl wp to 5LO, to 320. 

In a mere training plane we were traveling 
nearly a hundred tiles an hour faster than 
nerican fihting aircraft New in action 
td War LL 

As the Lockheed 1-33 shot through the 
sunny sky 4imile above Extin Air Force Base, 
Florida, 1 felt no sensation of terrific speed, 
With nothing but wispy white clouds in sight, 
520 seemed no faster than I had flown in 
commercial aitliners or in Black Widow night 
fighters during the war. 

“No telephone poles up hore to whi pase,” 
said Capt. Den Loper frem the: pilot's seat 
through the threat mike that picked up his 
voice from his Adam's apple. "Lf there were, 
(hey'd look like teeth in a comb.” 

Even at 520 miles an hour the turbojet 
engine behind us drove the two-seater with 
ne vibration ane with litte noise 1 could: hear 
above the scream of the owlragerd air 1 eould 
scribble notes as legibly ws ina Pullman, The 
only tremble. came when 1 ghinced of that 
telltle alr-speed hand. 

“Want to see how she rolls?” came the 
pilot's yoive through the earphones as we 
slowed down ty 300, 

“Sure.” T gulped. 

‘Vhe duplicate contral stick before me moved 
to the left, and the earth changed places with 


Fins: HENDRED miles an hour, said 
t 


the sky twice while the hurtling plane stayed 
steady as a rock, Throttled buck, we glited 
down to a smooth tricycle landing. 

Now T knew what a jet jockey meant when 
he svi, “IU¢ lke riding in a 1950 Cadilluc 
after a Model 1.” 


Fastest Planes Keep Pree with Sun 


On a 7.000-mile swing around the United 
States T was seeing the revolution taking 
ple in aviation. Jet and ‘rocket engmes 
have given Aying literally “a blowtorch in 
the tall,” us today's pilots refer to the fierce, 
hot blast of their 

Though | saw no fying sducers, new. sky 
craft seemed almost us strange to this ole 
Air Force relic of the days when our fighting 
planes were pulled by fans. Most of them 
now are bistered along by a stream of hot gas 

In this era of rocket and fet prop 
speed of Aight bas se inereased that fyers in 
today’s fastest planes could briefly perform 
Joshua's miracle of making the sun stand still. 

Pilots sealed inside the Bell X-1 rocket 
ships have flown so fast over California's 
Mojove Desert that if they were headed west 
the sun above them would appear sit to move 
—in fact, it might go backward. In their 
two-and-a-half minutes of full power they can 
reach or even exceed the cate the world goes 
round at that latitude—852 miles on hour. 

Now with retirement of the X-! Glamorous 
Glenmis to the Smithsonian Institution, her 


A New 


Moat wiruy 
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Stratajet bomber are so thin that they droop 
when the plane is ot rest. They nc 
other way when they carry the weight of the 
i wmber, as big a Superfortress (payu 
In flight they Mex like a fly rod, 
much as seven feot at the: rips. 

“Vou sit there and watch “ea wave at vod," 
inne Bob Robbing. former B-47 peop 
lot and now an assistant project enyi 
They take up a lot of the shock and give 
you a nice smooth ride in rough air, 

Much of the necessary strength is in’ the 
wluminuny alloy “skin,” up to vighths of 
an inch thick 
est operational Air Ponce tember 
1 example of how the conteibuthins 


Fighter Tries Oddly Shuped Wings: 
of Republ 
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sa military yecre. Over Long Iam 
w it Jettisons fuel Insteatl uf drappine cost! 
wut $00 miles an hout of many men make a modern plone. Experi- 
sitting om the ground mental qodels wore out ad tires, =0 
lexible swept-back wings of Boeing's Ba7 “hot was the plane in | 
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Litde Herbert Joins the Crew 


her result of flight test ‘Little 
Herbert,” who got his start in a ju 
Test-Iying the Stratojet w 

Force Bi, Moses Like 
found that it sometimes had a 
swinging (mm then 
walleer on tka 


was 


yand 


Dateh reall,” 
the other, tike a 


is Se 9 


One day," recalled! Robbins, “the bh 
over at Moses Lake came back here to Seattle 
raided a junk yard down the street, 
ook the gyruscope from the autopilur 
wartime B-29 and rigged it up with « 
motor and control they got from the same 
e. They called the result ‘Littl: Herbert,’ 
es the change of direc- 


a device that sen 


tion and countertets the tendency turn, 
ith: Herbert is now a stowaway in the 

f the fuselage of every B47 built 

it a steadier bombing platform, 


This bomber has outrun at least ane 
ter tnd has ayeraged over 607 miles a 
int Hight across the continent. Yet, 
at Boelrg’s Seavile plunt, a bigae 
even better “bomber uf the 
secret XB-52. is being built as 
possiile successor to the huge B-3§ (pa 
300-301). Visitors are barred frota the 
Closure in which the new giant is taking 


U.S, Strives Keep Its Lead in 
Quality of Planes 

“We have to maintuin the No. 1 Air Force 
af the world, with a heavier punch than any 
body else, or the war will stop being cold,” 
id four-star Gen. Ger Kenney, in 
Seattle to inspect the emily bomber. (This 
was before the shouting started! in Koren.) 

Numerically, we're behind. Technically, 
I think we can keep ahead. If we ever fall 
Wehind, there won't be time to catch wp. No: 
American airplane took part in World War 
MM that wasn't already ordered into production 
at the time of Pearl Harbor.” 

Enele Sam's money fininees much of our 
Progress fn the air: nobody else could afford it 

Dollars spent for military planes keep the 
Nation's aincraft industey alive. solvent. and 
Mull of competitive enterprise, ‘They pity for 
the in je research in airframe design, 
I ants, and missiles carried on by the 
Natlonal Advisary Committee for Aeranautics 
In ultramedern laboratories iit y Air 
} Base, near Newport News, Virginia; at 
Moffett Naval Air Station, near San 
visor at Cleveland Airport (pa 


~ Up Pops o Human Jack-in-the-Box from 
a Ph Plyimg $85 Miles. an Hour 


Caph Vine of the Air Force explodes ( 
foot bich wit il in at twat of the election seat 
ayee tenable flyers to escape from high-speed (hit 
Catapulted by a powder cha iE hian both 
skyward: (lhen (i gout 
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plane so big aod fast would otherwise need. 
Republic's radical new interceptor-fighter, the 
XF-01, also has adjustable wings (page 283). 
hurply backward-slanting wings, found 
best {ne today’s phenomenal speeds, muirk the 
Nation's sewest jet fighting and bembin 
plunes. First of these in production was the 
North American Salire, which two years ago 
set an official world’s record of a shatle over 
470 miles an hour (page 505). 

WH It dy faster than sound?” Tasked a 
Sabre pilot. 

“She's rated a1 .95," he replied, “but f be- 
Heve shell go over the Mach,” 

The modern airman’s term “Mach,” pro- 
nounced “Mock,” comes from the late Ernst 
Mach, Austrian selentist, Instead of a speed 
in mere miles per hour, ewech plane now has its 
“Mach number.” Mach | ineicates the speed 
of Sound; Mach .95 is 95 percent of it; Mach 
2 would be twice it; and so on. 


Strange Effects at Speed of Sound 


As they approach Mach 1, pilots notice 
strange buffeting effects, 

“The left wing gets heavy,” said a fighter 
pilot, “the controls get mushy and stiff, and 
the nese begins to tuck wonder. That wre 
T quit."* 

Why do such effects occur at the speed 

of sound? 
“When you move your hand through the 
air, or when 4 plane fies at less than Sone 
speed, ji sets up pressure waves like the waves 
froma stone tossed into a pool,” explained 
Dee Wyatt, of the NACA’S Lewis Flight Pro- 
pulsion Laboratory at Cleveland. “They warn 
the ait that saniwthing is coming, and the 
molectiles start to move out of the way. 

“These pressure waves travel at approxi- 
mately the same sped as sound; se, when i 
jane Mies as fast as sound, the air abend hae 
no witting. The result is a abrupt 
change. We get shack waves as the airplane 
hits the molecules and the air flow changes its 
pattern” 

“After you go through the sonic wall, every= 
thing’s as smooth as 4 kitten’s ear and as quiet 
asa mause,” suid Gene May, Douglas test 
pilot, who has made many supersonic Wghts 
in the Navy Skyrocket, “All you can heor 
is the air stream and any noise that originates 
in the cockpit, Vou get the same effects 
conving oul as you do when you go in.” 

Since a plane is tnade up of many surkaces, 
some mwte streamlined than others, the air 
flow may be supersonic ower some parts anil 
stibsanic over others. 

it's a9 i” sald May, "you had an aute- 
mobile with fowr men in it and four engines, 


The National Geographic Magazine 


each driving one of the wheels. The effect 
is about fike you would get if ane driver was 
trying te go $5 miles an hour, another 20, 
the third 25, and the fourth mayhe 10,'° 

Racy. streamlining of high-speed planes ne 
duces the difference in rate of air Now over 
their various parts und belps them get through 
the wall with a minimum ef buffeting, 


Supersonic Test Pilot a Grandfather 

May belies the popular impression that a4 
man mist be young ty fly at such speeds. 
Though be Jooks us fit gn agressive ax a 
welterweight boxer, he is 43, gray at the 
tomples, and a grandinther. Im the Sky- 
rocket's pressurized. air-conditioned cabin he 
wears only chute and helmet in adcition to 
ordinary street cluthes, 

“It's as comfortuble to My at supersonic 
speed at 10,000 feet,” he says, “as it is to 
fly 300 tiles an hour, The average perseny 
wouldnt know the difference. But if you're 
fying close to the deck, the ground looks like 
a grinding wheel turing under you.” 

T asked if he wnsn't ever—well, 2 little 
bit pertarberl 

"Once Twas plenty scared," he said, “Tn 
the Skyrocket at Muroe | owas flying om air 
speed calibration test at 573 miles an hour 
at control-tower altitude, checking the |nstru- 
ment’s indicated speed against the actual speed 
over 4 measured course. 

“Suddenly the two red fire-warning lights 
went on and the fire horn in the cockpit 
sounded. EF weit to 2.000 feet to Kill my sped 
and fo get enough altitude in case I had to 
ball out. 7 decided UC didn't have time to 
make a normal upwind landing. 

**Clear the decks down there’ T called to 
the tower ‘I'm landing downwind.” 

‘Tout the engine, pulled the fire extinguish- 
ers, kileslippe and made a downwind 
landing at 240 miles an hour, blowing out a 
tire, “The fire-warning lights were still on 
and the harn going. 

“Then we forind 
in the System!” 


wast file alartn, a short 


Nature's Gift to the Air Farce 


Eleven-miletong, F-mile-wide Muroe Dry 
Lake, 60 miles. north of Los Angeles, is Natu: 
made fir testing high-speed piles. 

With the vision that later made him famous 
as commanding general of the Nation's aerial 
legions during World War LL. the late General 
of the Air Forer H, H. Arnold long ago saw 
the priceless possibilities of the enormous 


© Sve (New Frontiee in the Sky," ly F. Burrows 
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Flying in the “Blowtorch” Era 


natural atrield formed by evaporation of mud- 
laden waters from the Mojave Desert hills. 

Although it’s an Air Force base, the Navy, 
the NACA, and plane makers, too, have the 
use of this flit espanse af clay, af the color 
and hardness of concrete. 

By affording Plenty of take-off room and a 
sitfe place to land for the fastest of planes, 
the Air Force says Muroc has saved the 
country many lives and untold millions of 
dollars. Whihour {1 even the bravest of pilots 
would have hesitated to fly the planes that 
have made a sieve of the sonic wall, 


Engineer+- Daredevil < Good Test Pilar 


On the sunny desert day when 1 landed at 
Muroc from the east, the dry Inke looked like 
a wet one. As | stond atone ead and looked 
across, mitige turned its shimmering surface 
to whit T would have sworn was willer, 

On the rare pecasions when rain falls, flying 
—except from the adjoining concrete tun- 
ways-—-has to wait till the sum drinks it up. 
The flat, cementlike surface of the dry Like 
is impervinus to water, 

Muroc, now Edwards Air Force Base, is 
mained for a popular pilot killed in 1948 in 
the crash of a YB49 flying wing, the weld. 
bailike bodyless bomber which the Air Force 
ordered in numbers, then shelved in favor of 
iore B-36's because of shortage of funds, 

‘Vest pilots here live so intimately with 
danger that they know it almost as a friend, 
or at [east as a worthy opponent. 

“The Air Force doesnt pay any bonuses,"* 
said one. “You have to really lke to fly.” 

Citen a lot of the engineer is mixed with 
the daredevil behind these pld-young faces. 
Maj. Jackic Ridley, for example, h ima 
ter’s degree in avronautical cngineering, 

Natty young Maj, Frunk Everest thought 
he ehould clear wp a couple of points. 

“Flying through the sonic wall doesn't make 
your hair fall out or anything,” he svid_ grin- 
ning. “It doesn't} make you any younger, 
either, We've tried it.” 

X-1 Pilot Sity in Sew of Nitrogen 


Both of these men, anid soveral others, have 
ie Bell x1. 


To whoa the forces, then unknown, which 
would be met at the wall, it was built to a 
strength of 18 Gi's—18 times gravity, its own 
weight, Eighteen planes like it could be 
stacked on its wings before they would bres 

One wing of Glamorows Glennis was painted! 
orange. the other white. Originally jt was all 
orange, but white was found better ior visual 
tricking and the white wing makes a opr) 
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background for photographing tufts of yam 
stuck to fts surface. In flghe an automatic 
camera takes pletures of how these tuits 
behave, thus giving data on aly flow, 

Breathing through an ox 
pilot sits in a sea of nitragen which pres- 
surizes the cabin, High-pressure nitrogen als 
drives the “lox” (Hqnid oxvgen) and alcohol 
from tanks Into the four rockets where the 
mistire explodes. Chief reason for the much 
Hreater expected speed of the Bell X-tA is a 
turbine pump instead of nitrogen pressure 
for fuel feed, increasing the time of full- 
power Hight. 

When I sat in the tiny cabin, my head 
bumped the top, [ could sce only up and 
sttaight ahead, not down (page 502). 

Gn all X-1 fights a jet “chase plane” ings 
after the little bullet plane and helps it land. 
Though left fur bebind during rocket tina, it 
closely follows the X-1 as it comes in for a 
ad stick” landing at 170 miles an hour, 
all of its rockets exhausted, 

You're five feet above the grvund, Hold 
it, hold it." says the ehase pilot by radio. 

Besides the high-speed research planes. most 
of the fast new Arr Force fighters and bombers 
come here from the factories for their rigorous 
testing by the Air Materiel Command befure 
acceptance, Later they go to Fglin Air Force 
Base, Florida, for tactical testing by the Prov- 
ing Ground Command, 


“Airborne Heavy Artillery" in Action 

To the immense climatic hangar at Eglin, 
on the Gull of Mexieo, planes can be subjected 
to temperatures ranging from those of the 
Tropics to those af the top of she world. 

“We check ‘em for operational suitability— 
use ‘em as they would be used in war,” ex 
plained Col, Murray C. Woodbery, deputy 
commander, “'We-run “em wide open Tand hese 
‘em around, then recommend changes: in any~ 
thing from ‘sit Pipe to gun sight” 

“Jets are fine gunnery airplanes,” said Lt. 
Col fT. Stewart, “In a propedriven mircraft 
you have torque, the twist [rom the propeller. 
Make a dive-bombing run and you have to 
keep jiggling the midder Jets are torque-free 
at all speeds, It makes them wonderful yun- 
nery platforms, particularly for rockets und 
strafing. “They're making retiarkable records 
for accuracy 

Fire-power demonstrations here are like the 
wrath oof Gael the 
Thunderjet (page 319) are airborne heavy 
artillery, Each can fire 32 five-inch rockets 
while Mying $00: to 600 m ne 
launch four Tiny Tim’ rockets. each with a 
war head that weighs 590 pounds. 
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Miying in the “Blowtorch” Era 


For dramath effect.a World War Tf Flying 
Fortress first drops its dozen $00.pound 
bombs. Then comes today’s thunderer, the 
B-36, dropping <0 many bombs that you feel 
the earth-shaking detonations will never stop. 
Then you remember that this is mill compared 
with the ytom bormb! 


‘Crew Calls B-36 an Air Battleship 


Near Fort Worth, Texas, 1 saw these big- 
gest homibers being born, They were coming 
off the assembly line in Congolidated Vultee’s 
vast windowless plant, so long—three-fourths 
of a. mile—that foremen ride motor scooters. 
All B-34r's, old sind new, now ate getting four 
jot engines besides their six Pratt & Whitney 
piston engines with pusher-type propellers 
(yoages 300-301). 

From Carswell Air Force Base near by, 
these global bombers fly training missions that 
may keep them in the air a day and a half 
or more and caver the length and breadth of 
the country. One tay be over your home 
town tonight, so high that you can’t see or 
hear it; but even through clouds it can see 
your landmarks—a bem ina river, w bridee— 
with the reecheing mdio impulses at its sen- 
sitive rida. 

We don’t think of it as an airplane,” «cap 
tain told me, “We think of it as a flying 
battleship.” 

Like 4 battleship’s is the elaborite fire- 
Control system, with remotely controlled guns 
that can aim themselves eerily at tinseen at- 
tackers by radar. The tail stands more thon 
four stories high, and the fuselage hus as 
many cubic feet of space as three five-room 

To go aft for thelr share of ‘sack 
one of the six bunks on lang mis 
men ride a scooter through a tunnel 03 (uet 
Img (page 309), 

Maintaining and fying this majestic three- 
and-a-half-million-dotlar mass of machinery 
is 0 fremensely complicated that the keynote 
ona B-36 hase ts emotionless precision. 

“Desert Boys” and “Flameouts” 

Tn contrast was the Fighter Sebisul at Wil- 
Hams Air Force Base hear Phoenix, Arizona, 
"Thore the cloudless desert sky was full of 
young cadets in F-80 Lockheed Shooting Star 
jets, coming in for practice landings. 

Desert dust flew up in a cloud as one lid 
landed just short of the concrete nimway. 
©There’s a desert hoy,” said Col. Leon Gray, 
who watched each landing and winced or 
jiraised. 

“Desert boys" —eadets who fand short— 
must stand treat for their mates that night. 
Here there’ plenty of roan for inexpert Land- 


io7 


ings, but on most fields a misjudged approach 
conld cast the pilot's life. 

Several fledulings made perfect landings, 
“painting it on’ the runway as smoothly as 
if with on prtist’s brush. Then one came in 
far tow fast to lend 

“Take it uround, take Tt around,” the con- 
tral tower told the cadet 

Far down the runway the F-80 was settling 
fost. Several tense seconds passed befure the 
jet engine resumed full power and pushed the 
plane up out of danger for another, more suc 
cessful, attempt 
“Why did the pilot wait so long?” T asked, 

“A jet doesn’t respand as quickly as a con- 
ventional wirplune,” explained the chief in- 
structor, Maj, Charlie Cole, “If that boy 
had been too eager or scared and hod blasted 
his throttle forward fast, he would have got 
what We call a ‘Hlameout.’ “There's a rumble, 
ane a hig hall of fire comes out of the tail pipe. 
The engine is mone, its fire blown out. 

“Sometimes it catches again, like tle fume 
in i gos stove When (ou blow it. TH nat, the 
pilot's in real rroulsl 

Remurked one af the Acrojets, the base's 
crack aerobatic team, “Because of that time 
Jag in a jet, you've gov to think ahead of your 
plane—know what you're going to do before 
the time comes to do it.” 


Fuel Flows Like Water in Sink 


Jet pilots must always know where they 
ure. UH they get lost, they may run out of fuel. 

Jets burn gasoling or kerosene so fast that 
instead of an ortlinaty gage they carry a 
liquidometer that constantly ticks off the num- 
ber of gallons remaining, On missions pilots 
often must figure so clnsely that they reach 
their home base with only enough fel for one 
go-around in case they misjudge the \andinw. 
Just for a second) Janding attempt an F-80 
tweds at least 22 gallons. 

“When I'm dying low at full speed.” an 
F-86 Sabre pilot told me, “TP barn altos, a 
vollon every Tour seconds.” 

Fyel sprays into the engine at the rate of 
water from a wide-open kitchen faucet. 

Both rotkets and jets push a plane slong 
hy the time-honored Isaac Newton law of 
physics that to every action there is an equal 
and opposite reaction, ‘The motion of the 
plane is the opposite reaction to the blast 
cof hot gases, like the recoil of a yum. Rockets 
differ from jets chi in the fact that they: 
burh different fuel and curry their own axygen. 

No jet is efficient in fuel consump at 
jow speed and Tow altitude. Approaching a 
landing field at 200 miles an hour, it burns 
ebout as much as it would ot 600 ut 40,000 
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Hots call their jets “blowtorches,” 
or just “ears” Qe hears such 
instructions from the control tower as“ 
down your wick and come on in.” 
have been quick ta spot the likeness 10 a bi 
kerosene stove, 

“Hot seat’ is another new air term, Tt 
tefers to the ejection seat, used in jet fighters, 
when the device is “armed” —ready to fite* 

Last Word of the mechanic ta the jet pilot 
is, “The seat’s hot, Be carefull" He means 
that the explosive charge is in place and the 
safety cotter pin remo 


Jets’ “Hor Seat” Saves Lives 


At the high speeds usually flawn by jets, 
a pilot would have little chance of jumping 
clear, Even {f the ferce air stream would let 
hime out. he might be struck and killed by 
the tail, Thy ejection seat explodes him out— 
60 feet high in a aecond (page 280), 

Roth Air Fores and Navy have training 
towers where new jet pilots can ride the hot 
seit At the Navy's Mustin Field, in Phila- 
delphia, 1 saw this “fired from aun” routine, 

A cartridge like the shell of a small cannan 
was inserted beneath a seat om vertinal tracks 
running up the steel cower, When (be mun 
in it yanked chown a stiff curtain over his face, 
he tripped a trigyer that fired the charge. Cine 
second be was sitting at whe foot of the bowery 
the next he was 45 feet up. 

‘For these tests the charge is lighter than 
used in a plane,” said the smiling hum 
projectile when he was loweted—much more 
slowly. “Ewen the full chante Isnt too bad: 
it’s not much worse than iniling down hard on 
your seat when ice skating." 

In the first 40 Inches the rider goes from 
vero to 40 miles an hour, straight up, For 
a fifth of a second he is-subjected tu a force 
of 18 to 20 times his own weight (the pressure 
on the seat of the pants of a 20¢-poynd man 
is 4,000 to 4,000 pounds); but this is so brief 
it does no harm to aman in good health. 

Like the Hritish, the Navy uses the curtain 
chiefly to protect the face from the furious 
blast ef the air stream at 500 or 600 miles 
an hour, Experiments with winds of much 
alower speed show that they make the flesh 
on the face ripple like a flag ina breeze. The 
Air Force uses no curtain, having decided the 
aie blast Is toa brief to be harmful Both 
types of seat have saved lives 

Last year Second Dt Dick O'Leary had 
trouble with the elevator cont of his jet 
fighter while fying from March Air Force 

st, California, Deciding to hail out by 
on swat. he tried to jettison hie euckpit 
canopy. but that trensparent lid stubbornly 
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refusetl to budge, At last he was forced to 
crash-land in a wheat field. 

The instnt the plane bit the ground the 
seat fired, exploding the pilot back into the 
air. He fell with at least as much foree as 
ii he had fallen off n house and was badly 
injured, But being blown free doubtless 
saved his life; the plane was.a total Ings. 

For high-altitude escape, the Navy is try- 
ing acnew idea which it calls the breakaway 
cockpit, Not the seat but the whole enclosed 
cabin in which the pilot sits is blown free. 
Three tail fins stabilize this streamlined eap- 
sule, which looks like a small wingless plane. 
Still pressurized, it provides breathable air 
und protection from the intense cold. Para- 
chutes being it down slowly, and if it alights 
onowater it fonts like a boat, 

“1 hope we get something like that spon,’” 
sild a high-flying Banshee pilot | talked with 
at the U.S, Naval Air Test Center, Patuxent 
River, Maryland. 

At prevent, if you bail out above 35,000 
feet you might as well give up. You'd freexe 
before you get down!" 

At the Navy's Mustin Field and Patuxent. 
tare) at Wright-Patterson Air Force Base, 
Dayton, not enly planes and materiel are 
tesied, bul also the tolerance of the human 
body. Today's high speeds, and the much 
greater ofes foreseen in aviatlon's tomorrow, 
make this of major importance. 


How Ir Feels to Black Qut 


Gravity forces. or G's, brought to bear on 
a pilot when he pulls out of a dive at $00 or 
600 miles an hour are so great that he may 
hack ont—go blind temy lorget where 
he is, and become uncensciows, All this can 
happen before you can count to ten 

‘The reason is that, with a gravity pull of 
sevoral times a tian’s bt, the heart cm ne 
longer pump blood uphill to the eyes and 
brain, The effect is as di your neck <uddenly 
became several times as long as it is. Hlooel 
“pools in the kiwer part of the borly, 

Test pilot Gene May had told mie how it 
feels: 

“First you gray out—the day looks darker 
—and your vision narrows till you can see 
only s@aight ahead, An inexperienced. man 
muy get hysterical, black owt, and faint. The 
same sould happen to an experienced ‘pilot 
if the G forces continued. but, being familiar 
with the symptoms, he eases the pull-out. 
reducing the forces, and promptly returns 
to normal,” 

* Soe Our Air Nie Speeds Mspud." by 1 Rarrems 


Colton, Netiowar Gromarnie Manus, Febriary, 
1a: 
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Tensing the muscles feduces the pooling 
of blood in the lower body and enables a man 
to withstand more G's than normally, But 
since this would be too exhausting in combat, 
fighter pilots wear “G suits" with rubber 
bladders that help by automatically pressing 
against the legs and shedomen. 

‘Te study these effects. specialists in avio- 
tion medicine have contrived human centri- 
fuges that spinca man at 25 or 30 miles an 
hour. To see how it feels to black out, 1 code 
the centrifuge in the Aero Medical Laboratory 
at Wright-Patterson. The device is a long 
metal frame pivoted in the middle and whirled 
by o 250-horsepower é¢lectric motor. 


Riding 9 Muman Centrifuge 


Though | felt like a voluntary guinea pig. 
T was escorted tn the “human” end and har- 
pessed (o 9 seat in a little cab, pivoted to 
swing mit horizontally when this super merry- 
AO-rounD starts to tum. 

‘On 2 panel directly in front of me gleamed 
two small electric lights. Near the sides of 
the panel were lwo others, One of the lights 
in the middle was constint. The other three 
Fights 1 could tum off by switches in a grip 
clutched fx my right hand, 

“Always look at the lights straight 
directed the majordomo of the ce 
conscientious Ernest K. Murtin. “Youll awe 
the other two out of the corners of your eyes. 
very time you see a light come on, it's 
Wp to ven to turn it aff. Tf yeu don't turn, 
them off, UL know you've blacked out and 
can't gee them, Occasionally Ul-sound this 
buezer. 1 you don't tura it off 11) krow 
you're unconscious,” 

Carefully he explained that 1 must relax 
completely to fed my true ‘G tolerance." 

He took his seat at the center of the cn- 
trifuge, like a merry-go-round motorman, 

“My eyes will he on you every second,” 
came his voice through » loud-speaker in the 
cab, “Just telox now, Pretend you're sitting 
in an armehair at heme.” 

He wave the word ta apply power, 

Suddenly Twas driven down into my seat; 
my head swing forward. seemed! to weigh 30 
pounds. Lights came an. 1 turned them off. 
Those at the sides looked a bit dimmer. As 
the whirling ceased, 1 seemed to be pitching 
end over end, down and down, 

Grinning, Mr. Martin opener) tho door. 

“That pitching sensation,” he said, “results 
from the fact that the cab swings back to 
the vertical from the horizental when the 
centrifuge stops. After 4 few rides yuu don't 
feel it.” 

T told him 7 thought my marginal vision 
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had ernyecl w bit, (1 felt as if my temples 
had, too.) 

We tried it three more times, faster, anv 
my tolerance proved to be dbout average, just 
under four G's. Each vide lusts only 13 Ssec- 
onds but seems lonyer, 

‘Once the operator stopped the centrifuge 
after only eizht seconds——an emergency stop. 
dn that brief time [had reached the point 
where I failed to respond to lights or buzzer 
and was in a confused state on the threshold 
of umeonseiousness. 

As the cab swung toa stop, TD realized that 
the buxzer was going—had been buzzing a 
long time, it seemed—and 1 rather peevishly 
switched it off, ns a sleepy man turns aff an 
alarm clock. I’m glurl 1 wasn't flying a plane 
In that grogey state, 

Research with the centrifuge shows that 
tan lying down can stand about twice as 
mary G's a8 one who Is sitting, At Wright- 
Patterson [ saw a bedlike device on which w 
pilut would lie prone. Its use may come when 
planes fly even faster than today. 

At Maroc the Air Force has a “human 
decelerater” to test the forces impose on 
airmen by the sudden stop of a crash landing. 
A rail car dubbed the “hot pod" is blasted 
hy rockets to a speed of 200 miles an hour, 
then abruptly brought to a conteulled stop 
by brakes in the rails. 

One recommencation resulting fram these 
tests is that future Air Force pussenger-(ype 
aircraft have seats facing the rear, If they 
crast-land, occupants have » better chance if 
braced hy the hack of the se: 


Plane Tortured as if on the Rack 


Alreraft’ companies make equally exhaus- 
tive tests to see how much their planes can 
stand, In the Chance Vought factory at 
Dallas T saw the first Navy FTU Cutlass aff 
the assembly line undergoing structural tor- 
ture, Factory men dropped it from various 
heights. Heavy pulls were applied to its 
wings and body, much as human victims in 
the Middle Ages were stretched on the rack. 

“That. one's built te he destroyed,” said 
one, “We load it down till it breaks.” 

Factory manager Bert Taliaferro grimaced, 

“Every thine they drop it," he said, “and 
every time they tweal it, | suffer for fear 
something will break before its time, LE it 
dovs, T have to go ato the entrails and 
strengthen it." 

With all these jet fighters and bombers, one 
expects to see at least one propollerless trans. 
port. In-all the United States there is none. 
Plane muokers say they can't afford the gamble 
—20 10 40 million dollars. 
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Flying in the “Blowtorch” 


Give them an order and they will build 
ora5 many as you can pay for, But 
not investing that kind of 

in jets as yet. ‘There are too many 
problems to he licked, they say, in operating 
fluire-jet transparts with ‘the air navigation 
system we have today. For example, you 
tv stack up" je walting to land, At iow 
speed and altitude they burn up toa much 
fuel, 


Turboprop Harnesses Jer to Propeller 

All admit that the purejet airliner will 
come, but meanwhile some American compa~ 
nies favor the gas-turbine “turboprop.” “This 

the turbojet’s blast of hot gates 
to turn a propeller instead of using its power 
purely as jet thrust (pages 287 and 314). 
Sih engines are vibrationless compared with 
the piston engine, 

With the turboprop its advocates predict 
itliner apeeds up to S00 jnilés pn hour or even. 
more. ‘The British are building planes of this 
type, and in this country several companies 
are planning to replice piston engines with 
turboprop power. 

Consolidated Vultee's revolutionary new 
turboprop flying boat made ifs first Mighes 
Jast spring. and Douglas reveled in June 
that if is flight-testing a powerful new Navy 
carrier-type atiack plane, the XA2D Sky- 
shark. Both are driven hy the 5,500-hurse- 
power twin-jet gaS-turbine engine built by the 
Allison Division of General Motors. 

Mecting the challenge of the jet, propeller 
makers are developing biudes so thin but 
strong, with knifelike edges, that they work 
without too much loss of effieleney when their 
tips dre traveling at supersonic speeds En- 
gineers of Hamilton Standard Division of 
United Aircraft say new blade designs in 
wind-tunnel tests have operated at 80 per- 
cent efficiency at airplane speeds up to 600 
miles an hour al sea level, 

Tn the battle with the jet the propeller is 
still on its feet and fighting: the turboprop 
opens aosew field for it, and for most pur- 
poses the economical old piston engine rerains 
its hold, Lone ratige made piston-enutner! 
F-51 and F-82 fighters, as well as bombers, 
useful to our forces fighting in Korea, 

Latest development in cargo carrying is 
the use of Larue streamlined “pods” carried 
under the fuselage and quickly detached when 
the plane lands. On Fairchil’s XC-720 
experimental “pack plane” for the Air Forve, 
this big detachable cargo van makes up the 
whole lower tweethirds of the fuselage, 

Piasecki Helice Corporation, maker of 
the twin-rmtor Banana,” foresees 
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copters picking up such pods itt airports and 
ving them inte town, For the military it is 
building » pod-cartying copter, the NH-16, 
about as long as a iour-engined airliner, 

As befits the homeland of Sir Frank Whit- 
Ue, picneer of jet propulsion, Great Britain 
has the world's first jet virliner, the 45-pas- 
senger de Havilland Comet (page $17). How 
does it feel ta ride in the Comet at nearky 
300 miles an hour, eight miles above the 
earth? From England comes this eloquent 
unswer> 

“Paradoxically, there is a sensation of being 
prised mothonbess in space. Becatse of the 
great height, the scent below scarcely appears 
to move: because of the stability of the aimos- 
phere, the aircraft remaing rock-steady. The 
gas turbine’s complete freedom fron wibra- 
tion is unexpected in a vehicle of great power: 
and the absence of all visible signs of engines, 
propellers, or other moving parts completes 
the iflusian.” 

At New York last spring IT saw the first 
jet transport in this hemisphere, the Aveo 
Jetliner, built by A.V. Roe Canada Limited. 
The low-shing fonr-jet Canadian airliner, de- 
signed to carry as muny as 60 pmsvengers, 
had just flown the 365 miles from ‘Toronte 
In four seconds less than an hour. 

‘Today's propellerless planes are driven by 
the turbojet, which uses a Lurbine to compre 
the wir in which fuel is burned (page 314). 
Producers in this country are Allison, G 
Electric, Pratt & Whitney, and Westinghouse. 

Ramiets Drive Missiles and Helienprers 

Areal Buck Rogers device is the fabulously 
fast and powerful ramjet engine. Unlike the 
turbojet, it needs no air compressor, Essen. 
tinlly a fire ina flying stovepipe, the ramjet 
gets its nome from the fact that the ait is 
ramoed through it and compressed by the 
sheer speed of its flight. 

Ramjets de not begin to work well until 
wey near the speed of sound. Tn missiles. 

et power wives them their initial boost. 
Th airplanes of the future, engineers say, the 
turbojet might be teamed with the ramjet, 
the latter tuking over at about the speed of 
sound, But first a way would have to be 
found to moderate the heat resulting from 
friction of ait on such a man-made meteor. 

Big ramjet engines pack so much power 
that in “hot run” tests at Daingerfield, ‘Texas, 
and Cleveland (page 310) they rattle: windaws 
and dishes two to four miles away, At the 
Wright plant in Wood-Ridge, New Jorsey, it 
takes a big battery of silencers, heavy springs, 
amd 120 tons of conerete foundation to stifle 
the ramjet’s roar so it won't break dishes, 
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For helicopters the mamfet 
proved practical, becaise the rotar bhules 
that lift am) pore them revolve at high 
enough speeds. Rumjets mounted directly 
on the blades camse them to tirt. 
In St. Louis, the MeDunnell Aire 
ration points with parental pric 
sprightly offspring, “Little Henry,” which jt 
calls the world’s first successful ramjet 
copter, Ts development was 
Air Force. “Two tiny 10-poune 
on the rotor blades enable Litthe Henry te 
fit about ke a bird, 

Howard Huehes, in Californio 
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for the Air t » “Aying crane,” a jet- 
poweret fcopter 50 large. that. if suceessful 
it might be osed to lift tucks, bride tions, 

even an Army lank across a mountain, 

Two turbojet engines ate mounted in the 
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fuselage, From there, compressed air at high 
pressure is channeled to the tips of the rotor 
blades, where it is ciixed with fuel and burned. 


making the roter revolve on much the same 


principle as a rotary lawn sprinkler, Jet 
thrust can be used te propel the novel craft 
forward 

In chase secrecy. nusleur physicists and 


aircraft engine experts sare working on the 
problem of atomic power for airplanes, If 
sich a plane is designed, its range, they be 
Tieve. will be virtually Liniithe 

No wonder airmen feel wou talk lhe Air 
Force Maj. Charlie Cole, at Williams, in 
Arixor General Arnold and General Spauts 
were in on the ground floor in their day and 
saw the development of propeller aviation all 
the way up. We're in-on the ground floor 
something even bigger, The limit é 
as you can see the stars,” 


Sea to Lakes on the St. Lawrence 


By Grorce W. Lowe 


With Hlasirations ty National Geographic Photayraphers B, Anthony Stewart 
and John E. Fleteher 


BR. McLEAN, powerful Canadian 
N. Government icebreuker, stole fron 
her berth at Sorel. and headed wp the 
ice-choked St. Lawrence River in the cold, 
gray dawn, An hour later, snug in my bunk, 
I Was catapulted into consciousness when her 
reinforced bow rammed into 24 inches af snaw- 
topped ice, end of the previous day's cut. 

Probing, feinting, battering, AfcLean 
mounted a relentless offensive (page 362). 
Dusk found the sturiy ship six hard-won 
miles nearer her objective—Montreal Harbor, 
silent ancl white in winter's grip. 

“Looks like an early opening this year," sid 
Herb Land, Department of Transport engi- 
meer, as we watched the battle from the bridge. 

“an't tell, though.” he added. “We may 
hit 2 jam tomorrow and make only 500 feet”! 

‘Over mugs of scalding tea Herb and T tallced 
Icebreaking on the St_ Lawrence. 

“Below Quebec the river never freezes over 
solid. Above the elty the ice is shore-to-shore, 
and jams form sometimes 40 feet thick, 

“Before we had breakers the jams acted 
like dums. ane there were serinus floods. Now 
we start in carly February, clear the channel 
to Montreal, and keep the ice moving. We 
haven't had a big flood in over 20 years.” 

“J thought thi breaking was dune to free 
the port of Montreal for shipping,” 1 said, 

“Tt helps that way, too," Herb answered. 
“Since 1908, when icebreaking began here, 
we've adder! almost two weels to the nayiga- 
tion season, That means a lot tua big port 
like Montreal.” 


Open Channel Forecasts Spring 


First signs of spring along the St. Lawrence 
are these big. breakers pounding zit j 
Montreal newspapers publish  duily 
of their progress; readers, fallow whem) as 
U.S. sports fans follow the standing of their 
city’s hall team. Montrealers uke it personal 
pride in this annual victory aver Nature when 
headlines showt "Channel Open to Quebec!” 

‘Then river ports begin to stir, Riveting hel 
huntmering sound on awakening water (ronts. 
Channel markers are set in place: range lights 
begin to blink, Canada’s great highway of 
avean trade is opening for business. 

Navigation begins about April 15. Usually, 
some days-before, venturesume ships risk the 
last remnants of ice in gulf and river. Their 
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skippers rave for the gol-headed cane Mont- 
awards each sprime tu the captain of the 
first overseas vessel in port. In 1949 Capt. 
A, 5. Baster, af the Mont Alea, set an all-time 
record by docking April 7 (page 347) 
The farce of a continent Hows in this awal- 
ened River St. Lawrence, Mapy confine its 
nome to the majestic channel cotrsing murih 
snel east that siphons the Great Lakes. Ac- 
tually, its source is the lithe St. Louis River 
Towing int Lake Superior’s western tip, The 
Great Lakes are but gigantic widenines in a 
river system that spans half-of North America 
and sirains an area almest as large os: Maska 
(map, piiges 326-7), 


Great Lakes Control River's Flow 


These vast lakes mold the river's churac- 
ter. Trmense settling basins, they spill « clear 
and sparkling flood almost free of silt. Huge 
natural reservoirs, they keep ils Now more 
gonstant than any other large river's, 

No*O!' Man River” this—no seasonal ram- 
pages, no course-changing whimsy, no muddy 
cargo carried to o seaside delia. Vexed only 
by rapids in its upper reaches, the St. Law- 
rence flows from the heart of America ty the 
tc. 

Jocques Cartier, bold Breton sea captain, 
discovered this wide crack in the New Warld 
more than 400 years age, Then France sight 
a short ct to the fabulous Indies, Reconnol- 
tering the gulf in 1334, Cartier thought the 
prige was his, 

Returning the nest year, he beat his way 
Upriver 7,000 miles to the present site of 
Montreal, Near by, foaming rapids dashed 
Cartier had found not a Northwest 
distant Cathay but a midwest pas- 

the interior of a wast continent. 
Lier’s midwest passage gave Inter Freneh- 
men the key to a continent, Connecting by 
eisy portages with other wast watersheds, it 
opened America from the upper Ohin ta the 
Rockies and from Hudson Bay to the Gull of 
Mexico. 

While Maine-to-Georgia mountains duomed 
the tide of English colonists, the French 
eiddled their swift canoes over a far-fung 
intand empire. 

For 150 yeurs New France, cradled in: the 
St. Lawrence Valley, lived on its gengrsphic 
monopoly, Lusty vayageurs. trapping the 
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Quebeo-Tabrador boundam, have proved 357 
million tons of high-grade, easily accessible 
iron are. To date they have tester! only a 
fraction of the orerich Lubrader trough in 
places where the ore thrusts naked to the 
surface. 

As rich or richer than Minnesota's famed 
Mesabi Range, depleted by to wars, the new 
find poses toagh transportation problems, 1's 
along haul from Ungava to the blast furnaces. 

Present plans call for u $60-mile railroad 
south to deep-water Seven Islands. "There the 
St. Lawrence will take over the job of getting 
this fat industrial pig to market.* 

Farther east 1 had alrendy seen one effect 
of this shore’s mewly opened treasure chest. 
Havre St. Pierre, remote river “metropolis.” 
wis booming like a Klondike town of 50 wears 
ago, Pile drivers hammered foundations for 
a big new wharf, Earth movers strained and 
men Inbored to push a rallread inland_ 

Not gold bot millions of tons of titanium 
ore had boosted the town's temperature, 

Known until a few years apo chidily as a 
white powder used in making pnint, titanium 
can now be produced in onee-rare metal form, 
As such it is 70 percent heavier but six times 
stronger thin aluminum, 40 percent lighter 
and about equal ty steel in strength,  Remark- 
ably resistant to corrosion, this middleweight 
metal promises to play a vital role in modern 
technelogey. 

From Seven [stands we traced a wide-sweep- 
ing coast that curved south. As we rounded 
Pointe des Monts, I climbed the bride. 

“Know where the river's mouth is?” the 
captiin asked, 

“Well, the Canadian Geographical Board 
and a royal proclimation of 1763 say. i's at 
ibe western end of Anticosti Island," 1 an- 
sweredl, 

“Sounds impressive,” said the skipper, “but 
most rivermen will say it’s right here, At 
Anticosti it’s 100 miles across; only 28 here. 
Some people say the mouth's at Father Point, 
where pilots loard deep-sea ships. I even 
know a fellow who says it's at Quebec City! 
Anyway, it's a tough river to tie down.” 

Later [ heard all these opinions and more, 
But I had to agree with the captain. Here, 
with both shores in Sight, the Inceming 
traveler gets his first feel of the river 


Baie Comeau, Paper-built City 
On the shores fanking Tointe des Monts fe 
foelpe is hig business. At every harbor flumes 
foot logs dockside and spit them inte hoats 
(nage 349). 
The chief tewn, Baie Comean, held plenty 
of surprises—paved streets, fine hotels; cathe- 
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dral, streamllned store fronts, hospital, Tts 
3,000 pepple find recreation in a big commu- 
y center, gyinnasivm, sports arena, curling 
and] Low. 
mper interests built the town in 
a howling wildernecs little more than a dosen 
years age. Its {nat paper machines roll out 
150,000 tons of newsprint a year for big New 
York and Chicago dailies. 

More than half of Canada’s vast newsprint 
Bin comes from the St, Lawrence Wal- 

~ Pulpwood “mountains,” stored against 
the winter freeseup, are a river trademark 
Characteristic sight (and Christmaslike smell) 
fs a St. Lawrence pulp boat, barked pine, 
spruce, and balsam Ings stacked on deck. 


Pulp Boats Are Family Affairs 


Sunrise to dusk, these wooden tramps parade 
the lower St. Lawrence, their [Nesels ham- 
mering the air, Linking small ports and big 
mills, they haul forests of pulpwood, Sharp. 
prowed, round of stern, thelr lines come down 
from I 7th-century Breton ships. Un size they 
approximate the vessels that Cartier sailed. 

French-Canadian to the keel. they bear such 
names as Gaspésienne, Alvs, Afant Lourention, 
Often as not thelr skippers sail ey favtille 
Madame cooks, does the “housework,” takes 
her turn at the wheel, Children may romp 
the decks, and didies festoon the lines. 

Tieep-sea skippers snort ai these boats, 
Pia flats’ we call "em," one veteran cap- 
tain told me, “and don't ask me why, Bloody 
nuisance they are, too, Their crews ore as 
independent as their Norman ancestors: may 
cut right across your bow just for fun,” 

Slowly the great river narrows. State-blue 
Laurentians, crowding shoreward, raise a 
frowning eoastal wall, Splitting these relic 
jant hills, the deep-volumned Saguenay River 
pours from its fjordlike chasm, 

Later 1 took the popular Saguenay cruise. 
Tn storied Tadoussac, at this amazing tibu- 
tary’s mouth, T glimpsed a bit of Canada’s 
qarly history, Long before Quebec was 
founded, Tadoussac was a rendezvous of 
Basque whale fishers and Freneh fur tracers, 

1 visited the old Indian chapel and ring 
its 1647 bell. 1 studied curjous Indian arti- 
facts in a steckaded log museum, replicn uf 
Canada's first habitation, a trading post built 
on this very spot in 1600, 

Mantagnais Indians, summering here, told 
Cartier whopping tales of a fabulous 
dom of the Saguenay,” where wool-clad white 
nwn lived and gold abounded. 


* See “Quebec's Forests. Farms, and Frontiers.” hy 
Andrew HL Brown, Namowa. Gavan Maca, 
‘Oretulicr, 1999, 
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headed up the Sazuenay into 
g sun. Sheer, alacier-guuped rock walls 
mse hundreds of feet. Beneath our keel black 
waters swirled to almost equal depths (p.348), 

More than scenic is the Saguenay. Deep 
into the Queber wilderness the river has thrust 
4 salient of civilization.” On its incredible 
depths, nearly L000 feet, big ovean freighters 
push miles into the hinterland. [is narrow 
upper section, a torrent that drops 400 feet 
in 30 miles, generates more hydroelectris 
power than either Grand Coulee or Hoover 
Dam, With it, thriving Saguemay towns tur 
cut vast quantities of newsprint dad a quarter 
of the world’s aluminum. 

North Share, however, passed the Saguenay 
with scarecly a gideward glance, Past tower- 
ing headlinds we sicamed Quebceward. ‘These 
dark Laurentian outposts were old-timers when 
the Himalayas. were born, They ond in 
frowning, 1.900-foot Cap Tourmente, which 
Champlain named for the tormented water 
swirling at fis base. Mere every spring and 
autumn migrating snmw geese hy the thou- 
sandsamake a St, Lawrenve stopover. 

On deck we watched entranced as these 
shadow-draped capes glided past in echelon. 
River-level towus, like Baie St, Paul, snugeled 
in tributary valleys; upland farms und wil- 
lages sprawled high on sunny slopes. Con- 
necting them, an adventuring road climbed 
and dipped. 

Another dug T rode that gravel roller coaster, 
Tt rose and fell sa fast my ears kept popping. 
Changing, breath-taking scenes rewarderl every 
climb—the broad St, Lawrettee, Mediterra- 
nean-blue: emerald-green islands:  toylike 
ships far below; the dim south shore. Brief 
showers alicrnated with bright sunlight. 


Many Have Scottish Name, French Tongue 


At fashionable Murray Bay, “Newport of 
jhe North,’ 1 Tunched in hisurions Manoir 
Richelew, saw its remarkable collection af 
Canacan art, and browsed In the hundieraft 
shops of Pointe au Pie (page 354), Cham- 
plain called this luirhor La Malbale, “the bad 
bay," because of its tricky currents. 

The town retains the name, but the bay 
hears. that of Gen, James Mutray, one of 
Wolfe's aides. After the conquest. didhunded 
regiments of Murray's Scottish Highlanders 
settled this shore and married French irks 
Heéte live MeTavisl MacDonalds, Mace 
gregors who speak no English! 

Turning stern to the Lanrentiane our ¢hip 
headed into the deop svuth channel pround 
big, pastoral He d'Orktans, Near the island's 
seaward etd salt and fresh water meet in the 
Quid front line of a battle (hat daily swings to 


the St. Lawrence M5 
and fro, both cternal and mew with every tide. 

Mere fresh ancl-salty currents may fluw side 
ly side in opposite directions. Rock ledges 
between may eonmtrine algae on one side, 
fresh-water fata on the other Orean 
sometines follow saline paths deep into fresh- 
water precincts; slrinking cattle watch por 
poises pliy, Some towns find themselves on 
fresh water at low tide. on salt at high, 


Storied Quebce, French Canada’s Gapital 
Nearing Quebec, passengers crewed the rail 
to glimpoe the bisteric ruck-built city (page 
520). (After the lower river’s open spaces, the 
channel's mile width seemer! canal-like Alwead, 
a bene hid the city antl seerued to close this 
water gateway to the west. Right bere Car- 
thers heart ust haye sank 
Slowly the roufs, spires, and battlements of 
French Canada's capital swung into view, and 
the girgelike Quebec narrows apened. Climb- 
ing the slope of Cape Diamond, once the 
nerstone of New France, the storied city stood 
out in bold reliel A lowering stim bathed the 
mellow Hght and turned the windows 
across the river, to gold. 
Few cities can boast such a spec lar thle. 
The French, and later the British, made 
it the Gibraltar of Ameriea, For 130 years 
Queber, high on hee headland, defied her foes. 
Hut the hraad river proved-an Achilles’ heel. 
Tn 1759 British sen power brought besieging 
redeoats: Wolfe and his men eTimboi! to glory 
on the Plains of Abraham: and Quebec full 
‘The nest spring French forces defeated Mur- 
fay at Ste Foy, outside the elty’s gates, and 
up, But when the ice went out, 
the rivee brought in British rein 
Capt. James Cook, later of Pacific explant 
tion fame, made the first real chart of the 
fiver up to Quebec. He was a voung officer 
with the naval forees supporting’ Wolfe. 
During the French regime. and far inte the 
British, Quetex—then the th of ocean navi- 
gaitlon—was’ Canada’s empioriuin and chief 
pert. With vast forests to dmw on and the 
river to Hout them, che }wuilt sailing hips by 
the hundreds, and was Jong British America’s 
leading timber port, 
Inv she built the lurgest ship the work! 
had seen, the $.880-ton Aaren Ren/rew. 
‘The era of wooden ships marked Quebec's 
great days os seaport and shipbuilder, Her 
square-rigged barks, brigs. and lrigantines 


+See “Gentle Folk Settle Stem Saguenay," be Har- 
Macy, 


risott Howell Walker, Newtusiyt Geonyateie 
reye. May, 1909. 

{ See, in the Navnsn Gtocmyraec: Magaerss 
Franer in. Modern Clinuda," by V. C. Sentt 0 
Fibruary, 1935; anc “Quebec, Capital af Prem 
ada.” hy Willian Dow Boutwell, Agel, 1930, 
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S Gold and Lifeless St. Lawrence Vields a Glitering Winter Harvest 
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the old man led 
us through the tnp's 


maze. A joke in 
French; 1 didn't get it 
“He Mac ex- 


plained, “that’s why w 
sig ‘poor fish'—they 
nh get in but ther 
ean’t figure the wry 
rut,” 

Returning aleng the 
island's north shore, we 
had a wide view of the 
rolling Quebec plain, 
spilling like a glacier 
between the city ane 
towering Cap Tour- 
mente Anne di 
up, famous mir 
ocle shrine, stood out 
against the hills (page 
360). Montmorency 
Falls poured a sunlit 
cataract 100 feet higher 
than Niagara 

A hundred years ago 
Henry Thoreau, New 
England's 
ralist,* hiked this Bes 
pré coast, Individualist 
Thoreau joined a cons 
ducted tour from Bos 
fon, spent a week along 
the St. Luwrence. In 
{ Vanice te © 
he extols the river's 
beauty and notes the 
trip cost him $12.75, 
including two de 
es aiticl a rap. 
Next morning, with 
a genial French Cann- 
dian, T crossed the river 
and headed cast for 
mid that rounds the Gispe 
lower lip of the St. Law- 


Truc Sen of the River Is the Gaspé Cod Fisherman 

This Fr 
worrls in fy 
with each home 
himeclf began fish 
Whe 


more children than 
nurher a 
elp clean 
ore that he 
lorvets bo cut 


Murne counts 


mirching the long, glorious 
out ta wire-and-wo vores’ offshore Peninsula, outthrus 
Fish traps,” said my guide. “Indians rence’s mo 
tought early settlers the art of weir f Through quickly changing town-and-coun- 
pen handed down ever since. ing 0 Mainelike coast 
with it the right to build a weir You In this wood-carving 
should be bere in thé fall when th is, mil- center we talked with soit n André Bour- 
f them, head downriver for their ocean 347}, taster cruft 
awning grounds. Timps up and down the Thought a model of the trim t 
ver catch them by the ton, Quebec each) Lawtence schooner of sailing days 
vear ices and ships more thin half a million Beyond bustling Riviere div Loup a 
pounds of eels to Europe and the Stat wf ce summer resorts unwinds One oof 
Tn ot field we found a father and son mend- 
ing a hauled-up.t Deft fingers wave spool 
wire inte mesh. Wigeling his arm like an 


ML low tide T ne 


Landmyrks of Masaschuss 
Naniawan Gavawavniic Maos- 
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them, Bic, was center 
for the farmer—pilits of 
the lower river in the 
days of sail Behind 
Tle du Bie they lay in 
wait; competing far 
johs, they raced to in- 
coming ships. Many a 
life lost when snd- 
den storms caps 
them, 

ow Sull-time pilots 
hoard vessels fromthe 
wernimeit the Cita 
delle of Futher Point. 
Later T visited the pilot 
Station and ‘“watked the 
plank” ar midnight in 
a misty rain between 
Citadelte and the Cu- 
nard finer Francania, 
six days out of Liver- 


zed 


morning on 
tener! te Land 
pussengers ex- 

s 


hungry 


claim over Quebe 
approaches and 
caught the excitement 
a transatlantic dok- 


ane. 
ot, we ren the 
real Gaspé, land of sea- 
washed hilly ane cave- 
sot fishimy hamlets, of 
hillside churches, 


side crosses. and cove 
ered lyridges * 

The St, Lawrence Actiient and Infury 
north shore faded: only 9) former ship's palo 


an ocedtsional freiehter, 


plume, his wife, and it eb! 
the rivers to build teal on 
immensity (page 358) 


Vhe Shickehock Mountains, pari of the 
northern Appaliehiuns, star the Gaspe's 
rugged character. Villages nearly thr ic 
turies old temain beachheads fn a vast wilder- 


ness? civilization is on 


ly coastdeep. 
‘Cod Is King in the Gaspé 


Fishermen-farmers wrest emul plot 
Teluctant hillsides, but their main harvest 
from the sen, Cod is king, its symbols are 
everywhere—nets wiring. drving (though 


much is now }, fleets of bouts strung 
ilong the coast, whole families cleaning fish 
(pages 325, 344, and 359). 


A Retired Sailor Whittles Fourmasted Harks Too 


the St. Lawrence 


Big for Bottles 


coatiig he the fortune of Eu 
{ St. Jean Forced to change 
while ‘away «overlies, curved 

uw Ubeir orders kexp L 


time he gave up toy 

Life along this rocky ooust is full of hard, 
Hangerous Work; feturns are meager, Larul 
and sea ore -stern masters. Clase to both, 


faspé people have a homespun quality, live 


humble lives. 
\ 
showed 


i 


Sonday-norning automobile pecident 
Nutional Geographic photographers 
Antheny Stewart and John Fletcher how 
spé folk stand together, All parties e+ 
caped unhurt. hut the photogrphers’ va 
battered. They estimated the danage ut 


Fir help, the owner of the other car, 
Sex “Gaspé Peninwula Wonderland,” by Wilfrid 
Bovey, NatiowaL Ghocrarmic, August, 103%. 


acknowledging full responsibility, drove them 
to his village. Straight te the church he went, 
where Mass was just over, Ina few minutes 
he raised the money, And on the Gaspé $250 
is A tidy sum! 

Next day we drove to famed Percé, spent 
glorious howne there befure returning to 
Quebec. 

T rejoined 9 freshly painted North Shore 
for the 160-mile tun to Montreal (page 324). 
Bucking current ahd ebbing tide, she forced 
her way up the palisaded narrows. From 
top deck 1 watched historic places glide past— 
Wolfe's Cove: Sillery. of the restored 
1637 mission home of early Jesuits; the 
mouth of the Chatidiére River, 1773 route of 
Benedict Amold's “rabble in arms" on their 
way ty storm Quebec; ruddy Cap Rouge, site 
of Cartier's ill-fated winter quarters in 1542. 

Beyond Quebec Bridge, one of the world's 
largest cantilevers, the river widened slowly 
and palisades began ti lower. Through Riche 
lieu Rapids, a swirling @&knot current, we 
sailed a man-made chanbel fanked by rocks 
exposed by the low tide, To navigate these 
“rmpids.”” slow freighters await an inrushing 
tide at Quebee. 


Montreal 1 Mun-made Seaport 


Sand bars and rock shoals once choked this 
section of the river and limited Montreal. 
beund ships to 200 tons, fn 1851 farseeing 
Montrealers hegan dredying operations to 
bring ocean traffic te their water front. Soon 
Quebec beeame a port with a past; Montreal, 
port with a future, 

Over the years. the man-made channel was 
deepened from 16 feet to its present 324-foot 
minimum, Now dredgers seek 35 feet, 

Veterans of far-flung sea lanes steam past 
grazing cattle and riverside farms to a world 
port 1,000 miles from the sea. They make 
Montreal's hustling water fromt look like a 
maritime United Nations, In one day T saw 
ships from Norway, Denmark, Great Bri 
Ttaly, Latin America, Australi, and Turkey, 

Some 145 veteran pilots conn this. stream 
of water-borne trafie. One group shuttles be- 
tween Father Point anc Quebec, another 
between Quebec and Montreal, 

At least three years at sea and a long river 
apprenticeship fit them for the job, Handed 
down from father to son, pila! is 4 family 
afiair often liming three, four, or more 
brothers. When two pass at the river, it calls 
for much waving and long whistle blasts, 

1 watched our pilot work, Although the 
channel seemed as well markecl as a super- 
highway, his eves kept roving the shores, 

“In the cld days,” he volunteered, “pilots 
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steered hy church steeples, big trees. any land- 
mark. Now we line up our course by chore 
markers after every turn, We still use land- 
marks as a check, though. Notice how. those 
twit steeples line up one behind the other.” 

Around sweeping bends he guided us, More 
than two miles wide, the river flawed majes- 
tically. Bluffs gave way tq the flat, ever- 
widening S(. Lawrence lowland, home of a 
fifth of Canada's people. Both shores seemed, 
as they did to (8th-century travelers, one 
continuous village. 

This reach of the St. Lawrence is forever 
the river of New France. Place names 
Vaudreuil, Sorel, Varennes, Champlain—henor 
its founders. ‘The 0,000 French Canadians 
‘of 1760 now number some 3,500,000. Mure 
than half live within the sound of hoarse 
freighter whistles on the great river, still the 
browil “Main Street” of French Canada. To 
them; “Canada” means the age-old valley of 
the St. Lawrence. 

Midway between Quebec and Montreal, at 
the swift St. Maurice River's triple mouth, 
smoking factory chimneys and mountains of 
stored pulpwood marked industrial Troks Ri- 
viéres, Its colorful past spans 316 years, 
from fur post to capital of Canada’s huge 
newsprint industry. 

With Canadian friends T Inter yisited this 
old-new, very. French city. In the world’s 
lamest newsprint mill we saw logs grounel oF 
stewed ta pulp. Flowing on endless wire 
screens ower hot rollers, the wet pulp was 
transfmined in 40 seconds into dry paper 
reacly for tomertow's headlines, In the town’s 
papermaking school we saw the process apain 
in miniature (page 349), 

Near the water fromt we discovered n part 
of town that time forgot, where convent bells 
tolled and narrow, Olel World streets resem- 
bled Quebec's, 


The St. Maurice, Valley of Power 


By car, caboose, and speedboat we explored 
the rugged St. Maurice Vallev, The river's 
surging power, like the Saguenay’s, has built 
new cities in the northern wilderness and made 
its basin the world’s largest newsprint center. 
High-tension wires, threading the valley, flash 
electric energy from five biz powerhouse: 

At La Trenche we saw men and machines 
changing the face of the Lund, building a giant 
dam to send power coursing to Sorel's new 
titaniunesmelting plant, 

North Shore steamer) across hig, shallow 
Luke St. Peter, lone the St. Lawrence's first 
harrier to ocean vessels, Here, when even bis 
small pinnate grounded. Cartier took to au 
open boat, Until the channel was dredged, 
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Gaspé Lights, Sweeping a Sealike River, Warn Ships that Jagged Rocks Edge Deep Water 
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Montreal -bound cargo was ilghtered from the 
lake. 

Lake St. Poter-swallows the tide, Frum a 
12). foot rise and fall at Quebec i, dwindles to 
less than one foot at Trois Rivieres and dis- 
appears in the Like, sere thin 000 iniles from 
the sea. 

Flat shores and distant horizons hinted at 
ihe inland west; the wide sweep of water sug- 
itested the Great Lakes, Here, Deere te 
ploring Frenchmen got their first feel of Amer- 
ich as a wast continent 

Through big; moadowlike islands, ance o. 
favorite Tnilian ambu the channel xig- 
zigged, Port side, Sotel’s spires and ship- 
yards marked the mouth of the Richelieu 
River, historic gateway to Lake Champlain 
art the Hudson Valley. Near by, om the St. 
Lawrence shore, the town's pew plunt for 
smelting north-shore titaniom took shape, 

Several hours later we slipped past ginnt 
oi) refineries and miles of docks, bucked swift 
St. Mary's Current under high Jacques Cartier 
Bridge, and tied up it Montreal 

Tn sailing days ox teams hauled ships up 
this streme current blocking the har! Bat 
in 1800 John Molsiin hitinehed A. 
tion, the river's first steamboat, 

Soon fercules, «tug with a giant's strength 
in uw dwurf's body, lifted the current’s blocknde 
forever, 

Ln 1642, more than a century after Cartier’s 
wisit, & hand of my: under the Siewr de 
Maisonnenive founded a wilderness mission on 
the slopes of the long-dead yoleano the ex- 
plore had named Mont Real, For years: the 
settlement livet 4 precarious life under te- 
peated Tndian attacks. 


River-borne Trade Built Montreal 


The tiny settlement's superb location for 
trade—at the foot of the thundering St. Law- 
rence rapids and the mouth of the mighty 
Ottawa River—could not long be denied. The 
tivh fur trade, paddling the Ottawa, changed 
the mission inte: commercial Montreal. 

Th 1803 the grewing town knocked down its 
walls and opened its hurter te workd trarle, 
The ship channel, begun in 1851. brought the 
sea to Montreal, (Canals, hy-passing the rap- 
ids, extended its commercial reach half actoss 
the continent, 

Today this island city is Cannda’s largest, 
and its financinl, Inilusteial, and commercial 
heart, Tes St. James Street is the Wall Street 
of Canada, Some $,000 industrial establish- 
ments pour out two billion dollars’ worth of 
varied products. The port, in seven and a 
half months, handles 11,000,000 tans of cargo. 

Big, lusty, and cosmopolitan, Montreal ime 
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prestes munya UL. 5, Or as just another 
American metropolis, Tall buildings and 
traffic jatns confirm thelr view. Hat with a 
longer stay the citys personality begins to 
teveal itself 

Two-thirds of Montreal's popilation of 
1,383,000 is of French descent. Bilingual. 
3igns, such as Pont Victoria Bridee, are every— 
where. Main streets, paralleling the river, be- 
come mote French as they ga northeast. Tran 
stairenses climb the sides of many hruses. 

French restaurants serve excellent fons in 
the continental manner. Narrow strects of 
the business district, corresponding ty the ole 
walled city, have a foreign lnok. Small 
squares bordered by limestone hotises with 
fanlight doorways recall Edinburgh, The water 
front. resembles a Clydeside port. 


Mount Royal Communds a (-mile View: 
Montreul's 


inte wf interest spread frm 
the 60-mile view atop Mount Roval down to 
‘the river (pau 3410 But in a 
shart stay the visitor can see famed MeGill 
University (pare 334) ancl the University: 
of Montreal on the mowstain slope: Notre 
Dame, one of North Amorira’s largest cathe- 
drals: and Chateau de Ramezay, beadquar- 
ters of Continental troops that held the city: 
for seven months during the American Revolyy- 
tion. 

Here Gen. Richard Montgomery planned 
the attack on Quebec. anc a catmittee com- 
posed of Benjamin Franklin, Samuel Chase, 
nud Charles Carroll trie! unsuccessfully to 
persuade French Cunadians to join the Revo- 
lution, 

The visitor can linger in the city's renowned 
botanical gardens: mix with crowds in colorful 
Bonsecours Murket; see the old sailors’ 
church with its ship models carved by grate- 
ful seamen: find remnants of a 17th-century 
forts enter smart shops und studios on Sher- 
bronke Street: and visit impr Je 
seph’s Oratory. miracle shrine second only Ww 
Ste. Anne de Beaupre. 

With Maj. Guy Beaudet. assistant port 
manager, | coverer! Montreal's gray and grimy: 
water front Wearing dusters, we climbed 
towering grain clevetors and followed con- 
veyor belts carrying a golden stream from 
storage bin te ship's hold. On docks we 
watcher locomotives being loaded for India, 
flour for Africa, horses for ‘Trinidad’s potice; 
sugar unloored from the West Indies, manu- 
facturee} goods from Britain, and grain from 
eanal-stzed freighters. 

“Montreal is the 
for western grain 
explained. 


2 transshipment point 
ing pbrowed.” the Major 
“We ship about 67,000,009 bushels 


f Spring on the River—an Teeby 


Cangl li he angry rapid t teice 14 
Carty 1 F ur inland route 
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Chief cargoes ate coal, wheat, gisbline, 
petroleam, and pulpwecord, 

‘This steady stream i6 almost all Canadian. 


Although Canada guarantees by treaty free 
use of the whole St. Lawrence to 1. 5. ships, 
only 41 aed the carats in 1949. 

To see the 182 miles of river between Mont- 
real and Lake Oniario, 1 drove both shores 
and shot the rapids in Rapids Prince (p. 332), 

Around sparkling Lake St. Louis, where 
towny Ottawa River water and the blue St. 
Lawrence flow unmixed, 1 drove to the mouth 
of Soulanges Canal, Here ens a series of 
mipids that drop the river sume 43 feet in 18 
miles. Around them Royal Engineers built 
(Canaie’s first canal in 1785. [watched while 
divers replace a broken lock gate and im 
patient freighters waited in a long line. 

Mintway along the shore of hig Luke St. 
Francis, French Queber gives way to British 
Ontario. Many of its St. Lawrence towns 
were founded by Loyalists fleeing the Ameri 
can Revolution. 

The tricolor and Quebec's fleur-de-lis fag 
disappeared; riverside Route 2 heeame the 
Kings Highway." 

Some 25 miles later 1 looked across. to an 
island farm fying the Stars and Stripes, Neat 
industria) Cornwall, Ontario, the United 
States-Canadian border takes to the river and 
follows its channel to the Great Lakes, Here 
the north shore id Canada: the south, the 
United States. Ishinds a stone's throw apart 
may Ile ly different countries. 

Seaway Considered Sinve 1895 

More agitated than these troubled waters 
is the oft-recurring St, Lawrence Seaway and 
Power Project controversy, Broached periodi- 
cally sinee 1895, this two-nalion project calls 
for construction of the remaining links ina 
27-foot mivigation channel between Montreal 
and Lake Superior. 

A proposed giant power dam would generate 
2,200,000 horsepower, at Harnhart Ishind in 
the International Section, 

“Operation St. Lawrence” entails the deep- 
ening Uf Lakes harbors and comecting 
rivers; the building of a control dam, the 
power dam, and by-passimg locks in the 
Onturio-New York section: and improving 
the Soulanges and Lachine Canals in the 
Canadian sector, 

Such a face lifting for the upper river could 
change Great Lakes ports into Ocean ports 
and [ree big Lakes freighters to move down- 
river ty Montreal, or to Seven Islands for 
Ungava iron ore, 

Today generators tap the upper river for 
= million horsepower. Rut, completely har- 


the Lawrence 563 
nesserl, the mighty St. Lawrence could yra- 
duce a staggering 5,400,000—hwIf again as 
inuch as the combined output of Grand Coulee 
and Hoover Dams. 

Ata dagen places alone the Canadian shore 
T watcher! the existing St. Lawrence waterway 
operite (page 330). Canal — freighters 
squecaed inte old lecks with inches to spare. 
Lockkeepers trmed hand crinks to open 
valves and gates. Such olt-time methods 
pass some 4.000 ships a seasun. 

On Sheek Tsland T hael a water-level ylew 
of thundering Leng Sault Rapids. Above 
Cardinal, where the locks end, the river 
broadened to some two miles and flowed as 
stright as a “canol” on Mars. 


“Garden of the Great Spirit” 


Crossing and recrossing the international 
border, 1 drove through miles of New Eng- 
Jandlike farm country and visited busy United 
States and Canadian river towns like Ogdens- 
burg and Brockville On both shores monu- 
ments recalled old wars on a border lone 
undefended, 

Padding the islanil-strewn St. Lawrence 
near Lake Onturio, an early French explorer 
exclaimed, “Les railles tes! Awd the Thou- 
gand Islands they became, though nearer 
1,700 cut the river into countless winding 
channels and hide Tts broad expanse. 

Indians called this Tand-and-water pra 
Manitonna, “Garden of the Great 
In its seenie maze warring British, F 
and Indians played grim hide-and-seek. 

Before the century’s turn Americans bought 
felands, built summer homes, and made this 
f farefamed vaentionland (pages 364 and 
S65). 

By speedboat {saw the archipeluge's haunt 
ing natural (eau Mainline! towns, swarm 
ing with vacatinnists, bore witness to its 
great attmction, Sivht-secing beats made 
their leisurely rounds: trim pleasure craft 
raced by. Amateur fishermen cast Hines for 
speckled game fish. Music ond laughter 
drifted from island lawn and swimming parties. 

Recalling stark, frontierlike shores near the 
Gulf of St. Lawrence, f reflected how divergent 
are the extremes of this amazing river, Only 
occasional freighters tied them together, 


Canada’s West Point at Kingston 


With brisk, 82-year-old Lt, Col, Courtlandt 
Strange I toured historic Kingston, Ontario, 
strategically set where lake and river meet. 
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“Delmarva,” G 


By Caruerine 


ATER-GIRT “Delmarvy," anchored 
U vist of the United 
States by a 12-mile neck. fs a unique 


peninsula, the only one in this country con- 
taining portions of three States—Delaware, 
Maryland, and Virginia, 

Like some gigantic crooked finger, this out- 
of-the-way Peninsula paints southward, sep- 
arating Chesapesle Bay from Delaware Boy 
and the Atlantic Ocean, 

From Wilmington, Delaware, at its first 
joint, south almost all af the 180 miles to its 
finger tip of Cape Charles, Virginia, this lovw- 
Iyine level land is threaded with twisting, 
turning tidal rivers from the Bay and with 
narrow talets from the sea (mip, page 371). 

The unofficial but descriptive name “Tel- 
marva in everyday ysage on the Peninsula. 
At three approaches—south from Wilmington, 
forth from Cape Charles. and east from 
Matapeake, Maryland—signs announce that 
each is the “Gateway to the Delmarva 
Peninsuls," 

Charters of English and acts of legis- 
lature decreed Delroarva's division. So bound 
logether ace its holf-million people, however, 
that State boundary lines. long in dispute, 
now are practically forgotten, 

‘One sunny spring morning T drove a Na- 
tional Geographic car aboard the ferry at 
Sandy Point, Maryland. A short distance 
north of the ferry slip 1 could see men work- 
ing on the new Chesapeake Bay Bridge. 
“Operution Link” they call the project be- 
cause, when completed, the 4-mile bridge will 
link Marvland’s casters and western shores, 

Brisk breezes chopped Chesapeake waters, 
sending us spanking across the browd blue 
ay, second only ta New York Harbor as bust- 
est waterway in the eustern United States. 


Rent Islund Rich in History 

‘On Kent Uslanc, Maryland, site of the Kast- 
erm Shere end of the new bridge, a native 
shook his head slowly and complained that 
the span is “going to make it too easy for 
‘foreigners’ from Washington and Bultimore 
to come over here,” 

Daring three centuries away from main 
routes of trtvel, Delmarvians developed a 
sense Of independence. ‘This spirit still stands 
out in the character of the people. 

Many a time T had taken this route from 
Matapeake weross Maryland's Eastern Shore 
to vieation at Rehoboth Beach, Delaware 
seashore resort. Then, in summer, windd- 
whipped wheat fields were shimmering seas of 
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ift of the Sea 


Bert Parmer 


gold. Mauve myrtle bashes bordered the roadl, 

Now, as 1 drove along, farmers were plow- 
ing under crinison clover against green back- 
drops of loblolly pine. From a grove of gum 
trees came the bold. declarwtive call of ‘the 
cardinal, right here, right here, right ober. 

The bucolic -setting of viny Kent Island 
belles its past coniliets, Few motorists taking 
this route realize that the land was claimed 
for Virginia jn 1631 by William Claiborne, 
then Secretary of the Colony of Virginia. 

Armed with « trading license, Claiborne 
established a post here to trade with the Lnei- 
ans. When Churles t granted a charter later 
to the Calverts, Claiborne refused to recoynize 
their jurisdiction over Kent Island. Tena- 
clously he fought for possession of his beloved 
island for years. 


Ghesapeuke Bay Leads in Oystering 

Near Kent Island Narrows, estuary that 
separates the island from the mainland, rase 
a huge pile of oyster shells. 1 wondered what 
the men loading the shells inta dingy-white 
boats were going to do with them. Ong ovster- 
Tain paused long enough to tell me. “Going 
down the Bay to plant cultch to catch spat.” 

Translated, that means putting oyster shells 
(culteh) on the tattom of Chesapeake Hay 
ta provide a good testing place for infant 
oysters (spit). 

When summer sun warms Bay waters, oys- 
ters begin to spawn, The average female 
American oyster can Iny 16 million eggs, dis- 
charging them into the water, but it's pure 
accident whether they meet males’ mili, Por- 
tunately, millions of eggs sink fo the bottom 
eed. TY all were fertilieed and grew 


Continuous fishing on natural oys 
of Chespeake Buy, however, has 
dearth of qysters. During the 1948-49 season, 
Virginia ovstermen brought wp more than 
3,000,000 bushele from the Bay; Maryland, 
sume 2,700,000 bushels. This sounds like a 
geod catch until it is compared with the prak 
season of 1884-85, which for Maryland alone 
wits 15,000,000 bushels 

Ln spite of the decline, however, Chesapeake 
Bay in 1949 gaye up more oysters than any 
other body of water in the United States, 

Virtually wll of Maryland's oyster beds are 
owned hy the State and are open to public 
fishing. 

* See “A Murylond Pilgrimage." by Gilbert Groxve~ 
nar, Navmxat Grooraraic Maaazxe, February, 1927. 
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Most of Delmarva Peninsula js a part of 
the Atlantic Coastal Main of the Unitet! States, 
the emerged portion of the continental shelf. 

Genlogically speaking, the land is new—t 
mere 3§ million years young. During these 
years the land rose from the sea and fell again 
at lest half a doen times. At the time af 
the last submergence, the ocein aclvanced 
aerss the continental shelf to a point far 
west of the present shore line, and the Suscue- 
huona River found its way seaward through 
the Virginia. capes.* 

When the region finally sank to Tts present 
position, the festless sea took possescian of 
the lower Susquehanna River Valley and (rans~ 
formed 1) inte Chesapeake Ti 

During these geologic duckings, layers of 
sand, silt, clay, and gravel were deposited, 
So new is the land, however, that the material 
hos net yet hud time to turn to solid rock. 

“Been plowing far 20 years and haven't 
struck a rock yet,” one Worcester County, 
Maryland, former told me. 

Proximity to the ocein promotes a Tong 
growing scason, ranging from 185 days in 
the northern section to 220 in the sowth, Am 
carly spring and porous soil, permitting easy 
undergraund drainive, hasten maturity of 
vegetables and fruits (pages 379, 398, 390), 

They warn a neweomer to the Peninsula 
when he sets aut seed not to leave his fingers 
too Jong in the ground er they Il sprout! 

The day I visited the Jahn HL Dulany 
frozen food plant st Exmore, Virginia, spinach 
was being prepared for (reezing. 

Huge machines shook it free from dirt and 
from sour grass and other weeds. The greens 
were wished five times to remove grit, 

In giyantic pressure cookers called “blanch- 
ers,” the spinach was precooked two minjtes 
a 212° F. A conveyor helt moved the leafy 
vegetables along to the sorting table, where 
girls removed stems and cut cut blemishes. 


A Medley of Early A: 


Tn the spring many of Maryhind’s pre-Revo- 
lutionury homes ate open to the public. ‘The 
twelfth annual pilarimage was in full swing 
when 1 reached the Eastern Sho Spanarred 
by the Federnted Garden Clubs of Maryland, 
the tour includes! sine 50) homes. 

Rivers of the Eastern Shore were its high- 
ways in early days: su colonists, English 
planters, built homes near the waiter, Cutting 
into the Jewel lind, rivers have created 9 fan- 
tastic number of narrow necks On alust. 
every neck there [4 a: house, 

Arechitvetural designs vary. Kent Fort 
Manor, in Queen Annes County, represents 
the small 1th«century onesind-a-half-srory 
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house. The “telescopic” type, each unit 
smaller than the other, is Kent County's 
Hinchingham. Characteristic of the five-part 
house, described Incally as “big house, little 
house. colonmles, and kitchen,’ is Georgian 
colonial Wye House, on Wye River. 

Salisbury’s location near the eenter of the 
Peninsula makes it the metropolis of the East- 
erm Shore, “The city is the converging point of 
two oaln Peninsula hinhwa VS, east-west 1, 5, 
50 and north-south U.S 13, 

Those wha have business within an approxi- 
mate 50emile radius of Salisbury make ‘its 
150-roam modern hotel their heackjuarters. tt 
is alsoa popular sinpover for motorists using 
the New York-Miami Ocean Flighway. 

T was startled wt first when the desk clerk 
me that the hotel had a “share-the-bath" 
ion), To provirle evervone with a private 
buth for at least purt of his visit, each guest 
may have a ronm with hath for two consecu- 
tive nights only. Practically every diy is:mov- 
ing day. One week T was shifted three thmes! 


Chickens Plicked by Rubber Fingers 

Within the past 25 years, the raising of 
broilers on Delmarva hus jumped from a 
mere 1,009 birds in 1924 to 135 million in 
1949, one-fourth the total af the Cnited States, 

Salisbury’s large poultry-dressing plant can 
house 52,000 chickens. | think they were all 
there the slay 1 owas. Trucks loaded with 
crates of chickens were backed up to the 
reeeiving-room platform, Amid) squawking 
and flapping of their wings. 1 shouted, “How 
thany chickens can you handle in a day?" 
000," the plant superintendent 
— “EH takes about a half-hour 
ty untend 3,000." 

Chickens are kept from one to four days 
before being dressed, to culm their frayed 
nerves and to fatten them with a special mash. 

I follawed the whole dreseing process, from 
threat slitting to the beheaded, denuded, evis- 
cerated broiler. Atrached hy the feet to oye 
hearl convevors, the bits were dipped autos 
matically in a tunk of sculding water, then 
drawn through mechanical feather removers. 
Thin rubber fingers of machines revolving at 
high speed beat olf feathers. 

After a dip in hot wax, chickens were im- 
mersed inva tub of cold water. When the 
hardened wax coat was removed. feathers 
which machines missed were embedded in 

Recently the Wicomico County Free Li 
brury. in Salisbury, acquired u bookmobile. 
‘Traveling 3,000 miles the first five-and-a-half 
wr the Susquehanna by Canoe." by 
May, National Groovinarme Magacwe July, 
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“Delmarva.” Gift of the Sea 


months, it distributed some 7,000 hooks among 
rural schools and statis. 

The library on wheels [s popular with roral 
folk. “Book truck” they callit. A farmer's 
wife remarked, “Now we can see what we 
are paying taxes for.” 

T journeyed with the boakmabile 10 Tyas- 
kim Bivalve, and Nanticoke, fishing villages, 
Business was slow that spring morning. Farm- 
ers were plowing, Others, ordinarily on hand 
to greet the bookmobile, were shucking 
oysters, 

LP wandered over to a dock at Tyaskin, on 
the Nanticoke River. Neside his dog sat a 
shoréman mending a wooden bisketlike aifatr, 
about the shape of a cucumber but larger. 
He explained jt was an eel weap, with a plug 
atone end and a narrow opening at the other. 

His way a typical shoreman's face, weath- 
ered by years of wind and sin. Hix deep- 
blue eyes crinkled at the corners when he 
squinted at me under the bright sunlight. 


Chesapeake Bay Retriever, Native 
American 

“Isn't your dog a Chesapeake Bay re- 
triever?” | asked. 

“Yup.” he nodded, “And her is a good one, 
too, Her is a better retriever than ofther of 
the two males Thad afore her, Wen you 
can tarry a mite, Pll tell you a story, Set 
on yonder keg." 

He had just bought the dog and was Iyring- 
ing her home in his bowt across Nanticoke 
River ome cold November day, atdenty, out 
she jumped and started swimming away, He 
whistled and called, but on she went. pd 
dling through iey waters. After a half-hour, 
when he was ready to give up, back she 
came with a duck between her jaws! 

“Dangers fen Doweren't proud of her he 
used, “Her was-nothing but a puppy, and 
her had never see no duck afore!” 

The Chesapeake Bay retriever is America’s 
only native sporting dog." No authentic 
record of its origin exists, Generally secepled 
Ingend is that the breed originated from two 
puppies, Canton and Sailor, aboured an Envlish 
brig bound from) Newfoundlane and wrecked 
of the Maryland coast in 1807. 

T struck up conversations with scores of 
shoremen and foune, invariably, thar if busi- 
Hess at hand didn't require full attention, 
they'd spin yarns as long as Vd listen. 

Some 30 miles. east of sbury is Mary- 
land's only ocean port and hergest <eashore 
resort, Ocean City, Hail on a barely quarter- 
mile-wide sandy strip, Geein City iy separatiol 
from the rest.of Marvland by a narrow som 
at the tip of Sinepuxent Bay’ 
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Td always been curious abeut the chang 
ing width of the beach at Ocean City, My 
mother yisited there when she was a. girl anil 
told me about its wide beach. But when we 
spent a week of tho resort in 1926, there was 
hardly any beach at all Now here it was 
hack again, as wide as she had di 

An official of the Ari Engineers’ 
Eresion Board explained that wave action, 
washing beach material away, probably ac 
counted for the narrow beach of 1926. The 
hurricane of 1933 cut an inlet south of the 
boardwalk. Jetties were built to protect this 
inlet, which now gives entry from the ocean 
to commercial fishing trawlers, The jetties 
interrupt Wave moyument, piving the wide 
beach back to the resort. 

Tales of Berlin, Maryland, anit of the 
Fastern Shore are old ones to me. In this 
town, birthplace of Stephen Decatur, Ameri- 
con naval herg, my naternal grandfather was 
horn, Although Grandfather left Berlin 
when he was young, an elderly doctor spoke 
of him as if be'd seen Kim yesterday, 

T talked with distant relatives of mine, 
who used a vernacular familiar to me since 
childhood, A poorly done piece of sexing 
looks a8 if it had been “sewed with a hot 
needle and a burning thread,” 

From Berlin T drove southwest to Cristield. 
The mad through the State fores| 1 Poco. 
moke City is one of the most deserted on 
the Eastern Shore. Monotenous “thumpety- 
thumping” of tires over tar strips: glaring 
sun in eves, a balmy breeve, and no sign of 
life forced me to sing 10 keep uwake. 

Salty Savor of Cristichd 

Al Crisfield, tracks of the Peansylyania 
Railroad run down the middle of South Main 
Street to the water's edge, The water front. 
with se of ovster-shucking and crab-pick 
ing hoses, oyster deedgers, skipjacks and 
bugeves at anchor, crab ilowts, ancl mounds 
of oyster shells, gives Crisfield its salty savor 

As T walked dawn to one of the crab-pick- 
ing houses, jt was difoult to realize that the 
firm ground beneath me was man-made—man- 
made. that is. with the aid bf millions of 
bushels of oyster shells. 

T watched white-capped ane white-uproned! 
Negro women, ected sit stainless-steel tall 
pick crthmest from bright-red haord- 
erabs, They were softly humming @ spiritual 
to the rhythmic “tap-scrape” of knives (page 
305). 

Over at the crab pound, “peeler" iy 
jostling one another, shedding their shells in 


* Sow “Field Toke in Action.” by Freeman Lloyd, 
Navionat Geommariiy Macarinr January, 19487 
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—Cedar Point Farm, near Easton, Maryland 


mi Mre W. Altn “ 
The houpe’s rare honging 
st puted! ity be 25 


Lim the water, Av cribs 
nen packed limp and exhausted 
hells in wet seaweed for <hipment Caleulate he'd be 4 hard one to min into 
At Cristeld To met Lem Ward and now, He's out aspuragrassin’, Want to see 
brother Steve. two old-timers who hand-rarve him personal? 

and hand-paint wooden due 1 explain 

Directions for focing His |: 

ed, Ne mater w 
always ended in front 
st 


F the owner where To ceuld find Lem 


Tin duck decoys. 
er could help you. Hey, St 
he group, “Lady to see vou 
eve over to his she Navy 
e alacked in the yard. He 
ved their ducks from 
with the raits’ Heht, buoyant balsa 

In 
where, piled high on shelves, scattered over 


way | 
the same 


explained) that t 


Hollywood could have used the se 
a typical count 
came silile 
with from cat 
to bob ind bubble gum 
hewing 4! 
spittoon. A cit 


store. Shelves buler 


e small shop, duck deeoys were every 


he Natwowat Gromurme MaAcaynyy 


ute, Ayer 


“Delmarva,” Gift af th 


tothe Winning Skipper 


ert up-in bist 


tina few years they would make a fortune ) 
1] 


airway with 


turned bi awh 

You: lannw, 1 
explained). “Tal rut 
a little ond i sun 


t everything,” Steve 


en lenient 
ry time 
nd down the 

ris, the poortitiv 


men from seeing a well-t 


Iin't be 
ee and cor 
zit to know 


The National Geographic Magazine 


Gulping Juicy Mash, 11,000 Broilers Patten i 
Th rmpered 11 


+ D. Olde 3d ¢ ¥ 
fd War Ul, he was digsatis- 


$90 The National Geographic Magazine 


26 gluminum wire the 
same size 
A wae 


Ht 
ware 
Cupt. Samuel 
blown off his 
siiled inte it 


He nam 


ernor of Vit 
1 to GET 
The t homade the 
first settlement in Del 
aware in fos! on the 


walked along 
Pilot Town Road 
Ship Carpenter Street 


wilters of 

Easterly 

Deliware 
Bay pilat called it 
farther ni 


County. I 


Like a ‘ont Spins Nelom by the Mile states «| 


‘OF the 


outa tion of beoi 
eae Soa mituka Citta aireeg, dunhic 71,881,000 “hothouse 
weylon from « \ Vin the 
rit cathe 
lage of Seaford Tobe Sikes Ge Av 30 hae 
Nemours & Company ¢ uge, commercial tion i 
world’s fest amare pvlon plant tive ate's mbst important source wf 
tural invime 
Nylon Transforms. Taw Heliware el 1 Delrnierwa’e 47 hatehs 
Du Pont has eries. From them some 119,000,000 baby 
Former fat chicks were shipped in 1949 (page 397) 
of plint At the John Hi, Mulholland plant in’ Mil 


and a = ford, wv len jee-ere 


NW spans are cot out 


of vender frat gum low 


et: hank receipts One day a Mulholland oifeial notice a 
Even after my two-hour tour of the plant, Title be ho odirt-crimed fingers pull a 
w etey) in the manufacture af 


i meen heer wieercdry bo me that cr 


ait, and water, qilte chemistry, ¢2 
a possamer thread more than the 
Twer then buman h 


it, wer twice 


“Delmarva,” 


wooder 
wrapper 


muttion 
red for 
y Anier 


Hst mini 


Venerable Dover, 
Delaware's Capital 


iving info Diver 
first the quiet 
of the green 
by tall 10 
f elev aunc hee- 
houses which 
i when De 


Dela 
Blise 
mustored! to join Wa 
Here tr 
ple of 


tngton"s: ar 
ise, baw 
Dover as 


{fo ister te the resting of 
rtian of Endependence an burn King 
in 


imall, the 
is Hanke 


f the green, facing a broad 


by Charles 11 tu Jame 
Delaw 
(2 


aunties 
eof the country’s ss 
MW charters of the ‘hirtcen 


Gift of 


the Sea 391 


the Breeze” While Reading Mail 
aly iy 


the 
Gen, Ant 
Je the ¢ 


rel af Chir 
monument 


ile 


nes, W 
whia on 


rd from Davee 
land As T dr 
ster R 


tne sinking 


that sp. 
into Chestertown 
un touched 1B! 


302 


uel Protestant Episcopal Church. A tablet 
commemorates the adoption here in 1780 of 
the tithe, “Protestint Episcopal Church! of 
the United States, as distinguished from the 
Chureh of Englund, 

North of town T passed the rolling campus 
of Washington College, first in Maryland to 
tecvive a charter and qnly one te bear George 
Washington's name with bis personal consent, 

From Chestertown 1 headed east across the 
Peninsula, leaving narrower transverse ronds 
for the broad Du Font dual highway. So 
wide is this famous houlevard that exceeding 
the sperd limit fs not only a temptation tut 
a fact, Mere was the only time T ever saw 
anwooe ina hurry on Delmarva 

When T asked o Deliwarean why citst-weat 
roads: in his State weren't as wide as the Du 
Poot Boulevard, be grinned and replied, “Be 
CMUSe nO ohne Wants to get out of Delaware! 

T found it difficult to drive anywhere on the 
Peninsula, particularly on back roads, without 
almost hitting many kinds of birds, Del- 
matva is ih the Atlantic flyway, land bird and 
waterfowl migration route. Bombay Huok 
National Wildlife Refuge. some 14,000 acres 
of marshland along Delaware Bay, offers bed 
and board to migratory geese and ducks. 

By placing freshowater pools’ within the 
marshlands, the refuge has attracted shovellers 
and gadwalls, species of duck. ty nest neat 
Ailantic tidewater: Particnlarly unusdal is 
this nesting record for the gadwall, which 
normally makes its home ip the north-central 
States and central Canara 

Nearly half of Delaware's 297,600 people 
live in Wilmington, wt the head of the Penin- 
sula. Although referred to as the northern 
ratewiy to the Peninsula, samwhiw this chs 
mopolitan industrial city seems far-remavedd 
from agricultural Delmatya. 

Between Wilmington and New Castle, next 
Farnburst, a sign marks the proposed approach 
tothe new Deluware Memorial Bridge, to link 
Delaware and New Jersey. shoes, 


New Castle Preserves [ts Heritage 


Th the average motorist driving north on 
U, S. 13, New Castle, Deliware, means only 
the place to catch the ferry to Pennsville, New 
Jersey. Because the highway liy-passes the 
quaint old town, materists seclng apzem 
of surviving colonial architecture. 

Unilke restored Willlicmsburg, Virginia,* 
many of Ni houses, prese. 

130 years of architecturi] America 
owned and lived in ly town merchants, 
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vers, and doctors, The “lived in” look of 
these colonial homes, with none of the stiffness 
of so many exhibit houses, gives old New 
Castle its individual charm. 

The third Saturday in May each year, New 
Castle turns back pages of history, dresses in 
colonial costumes, and opens its lovely old 
homes and buildings to visitors (page 384), 

When | arrived, “William Penn” and town 
criers, in knee breeches, white stockings, and 
silver-hurkled shoes, were strolling past the 
old Court House. seat of New Castle Courity: 
courts for two centuries. Long lines of visitors 
were waiting to lunch in the courtroom, where 
representatives of Lord Baltimore and Wil- 
liam Penn struggled for Delaware territory, 

On an autumn day in 1682, Penn first set 
foot on American soil here From the Duke 
of York's agents he received the town and 
land within a 12-mile circle. 

With 1,500 other people I watched folk 
dances on the green Inid out hy Peter Stuy- 
‘vesant when New Castle was Dutch, 

As I looked down Packet Alley to the river. 
it took little imagination for me to ali 
Stayecoaches rumbling down this lane, carty- 
ing famous men of their day—Daniel Webster, 
Henry Clay, Sam Houston, and others—to 
hoard packet boats for Philadelphia. 

Proud of its heritage, New Castle plans fr- 
ther preservation where necessary, A recent 
survey, made by Williamsburg and Wilming- 
ton architects, revealed that, 30 carefully his 
Sew Castle preserved) its buildings, some 70 
percent peed little alteration, 


They Love Their Land 

‘Traveling up and down this histarte Tenin- 
sula, rambling back and forth from bavside 
In seaside, | was struck. as others have been. 
by the intensity with which its people love 
their land. To Delawareans, Marylanders, 
and Virginians alike Gn Delmarva, there just 
ien't any other place that can compare. 

As [ headed towarel Washington, 1 shared 
a little of their feeling. T was sorry to leave 
this wind-swept lund with its quiet willages, 
peaceful rivers, and easygoing way. of life 
‘The Eastern Shore, which had lured so many 
“foreigners” to buy or to build their homes 
on its shures, had once more cast its spell. 

Leaving Delmarva hy Mutapeake Ferry, T 
fisked the pilot what ke would do when’ the 
Hay bridge was built. THe smiled, 

“Tt won't make no difference to me, ma'am, 
‘cause Vm retirin’ soon in the best spot in 
this whole wide world to Jive—the Eastern 
Shore, Gat a place where I'm goin’ to settle 
down to a Tittle fishin’ ard a little farmin’ 
ani let the rest of the world ga by!” 


Maryland's Governor, William Preston Lane, Jr, and His Family Relax ar Government House 
ad Mrs. ‘Lens ir fay r 1 th Fi M {> tian 
i 1m r harles 1 of Enpland Fh M. 


11nd 


p 
y saBBaKan 
rh 
aoa 


OPO, oy Mepyooy ‘sitey appuery wsoge qnycy F1-b 


Mapping the Unknown Universe 


By F. Bakkows Conron 


GHT was fast blotting out the land- 
scape on the jonely summit of 6,000- 

4 foot Palomar Mountain, today 
famous outpost for exploring the Universe. 

Only a ghostly wraith of light, still hung 
in the western sky, 

Standing beside me in the silent darkness, 
astronomer Albert G, Wilson was scanning 
the starry heavens with a practiced eve, 

“What's your first target for tonight?” 
TL asked, 

“That putch of sky Just east of the bowl 
of the Big Dipper,” be said, pointing almost 
straight overhead, “As soon as the twilight's 
fone, we can get to work, The wind has 
died, and there's no haze. Tonight should 
give us oor hunting!" 

Mupping the Universe 

We soon would be embarking on a night 
of exploring into the Unknown, deep into 
outer space, an one of the greatest projects 
of discovery in the history of sstroriomy. 

This project is the making of the most 
stupendous map ever pul together—a map of 
the Universe. Not all the Universe will be 
Included, of course, for man may never be 
whle te explore it all, but the map will show 
many times more of it than ever has heen 
known before. 

Made with telescopic photographs, the map 
will show for the first Vine almost all the 
heavenly bodies that exist in three-fourths of 
the sky, out to gn average distance of 2,000 
hillion illo tiles from the Earth, ' swill 
pick up objects so faint that their light takes 
300 milion vears or more to reach us. And 
it will point the way: for astronomers to ex- 
flure still farther out into the even more 
remote regions beyond. 


Survey Probes Unexplored Areas 


Ancient and baffling: riddles of astronomy 
will come nearer solution through new things 
the map will show. How big ls the Universe? 


How and when did it come into 
existence? Is the whole Universe constructed 
like the small isolated! samples that astron- 
omers have explored so far? 

The tmking of this map, known as the 
x Palomar Olisery- 
vo is a joint undertaking of 
your Society and the California Institute of 
Technology. 
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Until now, telescopes: could photograph no 
more than a tiny patch of sky nt a time, so 
thit only small scattered samples of Creation 
hove been explored our to great distances. 
These samples haye covered but one percent 
of the total area of the sky. Bue the Sky 
Survey will reach for out all over the heavens, 
covering vast areas previously unexplored, 

Formerly, it was like trying 1 visualize (he 
entire bottom of the ocean from a few widely 
space deep-sea soundings. The Sky Survey 
is equivalent to finding a way to se down 
through the water everywhere and churt ue- 
curately the whale ocean floor, 

That night on Palomar we could see dimly 
on a near-hy ridge the silvery dome of the 
famous new 200-inch Hale telescope, which 
ean pick up objects so far pway their light 
takes o billion years to reach us (pp, 408-4). 


“Bid Schmidt” New Kind of Telescope 


Hut we ourselves would be working with 
the "Big Eye's” less-publicized but powerful 
prac the “Big Sehmidi,"-an amaging new 
kind of telescope destined to equal ff nat 
strpass the fame of the 200-inch (page 494). 

This is the telescope that is mapping the 
Universe, Tt is tumed for its inventor, 
Bernhard Schmidt, an eccentric German genius 
who devised a new system of optics of great 
benefit nat only to astronomy but to tele- 
vision and X-ray work (page 417). 

Actually the Big Schmidt telescope is a 
wide-ungle camera, Tt is dolhp something 
that has been impossible until pow—toking 
Photographs of very large areas of the sky 
which are clearand sharp all over, Where the 
Big of the 200-inch “sees far," the Big 
Schmidt “sees wide." Althourh it en pene 
Irate out into space nly about one-third as 
far us the 200-inch, it can cover on a single 

hifowraph 500 times as great un since of the 
eavens, 

In only four years the Big Schmidt will 
photograph all the sky visible from Paterna, 
three-quarters of all the heavens. For the 
200-inch telescupe to do this job would take 
$.000 61 

The 1 sky is being photographed! <ys- 
femuitically in OSS sections an t4- ly 14-inch 
plates. All the pictures will be publighed in 
agreat Sky Atlas of 20 volumes. which Presi- 
dent Lee A. DuBridye of Cal Tech says will 
be “an astronomical Bible fur LOO years.” 

As we stood there in the darkness, the 
familiar Earth seemed unreal and far away. 
Above us the blazing stars, set like diamonds 
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Mapping the Unknown Universe 


Already new heavenly bodies of all kines, 
in vast profusion, are being discovered om the 
Sky Survey’ photographs. 

On some single pictures taken with the Big 
Schmidt appear as many as 15,000 ty 20,000 
huge gulaxies of stirs ont in space beyond the 
Milky Way, Each one of these galexies is an 
isolated island in the Universe, containing 
hundreds of millions af stars (page 410). 

Clusters of palates, rarely Seen until now, 
are showing up on almost all the. pictures; 
one plate alone shows 17 clisters, almost as 
many aa all previous t pes had found. 

Dwarf galaxies, toa, containing only a few 
million instead of hundreds of millions of 
sturs, are being found in far larger numbers 
than ever hal been observed before. 


New “Neithbors” of Milky Way 


two new “neighbors” of the Milky Way 
Galaxy, small elliptical-shaped galaxies, have 
heen found on the Schmidt plates, One is 
the smallest galaxy ever found, only 1,500 
light-years in dhimeter, “These galaxies. some 
650,000 light-vears from us; are near enough 
so that more than 200 of the. brightest stars 
in each of them can be distinguished. 

In our own Milky Way Galaxy the Sky 
Survey pictures fre expected tin reveal more of 
the mysterious movae, or exploding stars, 
which suddenly flare up to hundreds of mil- 
lions of times their former brightness in a 
fow hours or days, 

They are called novae (Latin for 'new") 
because old-time astronomers, seeing them 
suddenly appear where mo stor had been 
noticed before, thought they were new stars, 
Supernowae are as much os 10,000 times 
hirighter than ordinary novae. 

In the Milky Way, toa, the Survey is reveal- 
ing huge glowing clouds of ras, and és record 
ing for the first time, all on one picture, the 
over-all extent of gigantic dark clouds of dust 
and gas that are so big they formerly enuld 
be photographed only piecemeal. 

New members of the solar system, the Tittle 
asternids, or subplinets. that circle around 
the Sun, are being picked up by the score. 

Asironomers usrd to think these asteroids 
might be fragments of an old planet that once 
followed an orbit between Mars and Jupiter, 
and later broke up, becaiise most of them 
circled the Sim between these two plunets. 
But now, with asteroids showing up all over 
the solar sestem, this iden may have to be 
changed, [natead, perhops, these little bodies 
may be debris left) over from some ancient 
cataclysm in which the planets were created, 
or old comets thay have lost their wails 

Two new comets have been found by the 
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Survey, one of whith speeds in near the Sun 
and Gut again into space on a circuit that 
takes only two-and-a-third years. The other 
is now moving toward the Sun, ane will come 
Closest. to it im January, 1951, 


‘Trail Blazer for the 20-inch. 


Alreariy, too, the Big Schmidt is performing 
its intended task as triit blazer fur the 200- 
inch telescope, pointing the way for the Big 
Eye to, explore still farther out, 

Until now, the 200-inch and other bie tele 
scopes could only grope more or ese blindly 
cout into space, hoping to pick up distant 
galaxies here and there. But the Schmidt's 
wide-angle pictures ate showing the Bip Eye 
where to look (pages 414, 415). 

Though the most distant galaxies that the 
Big Schmidt cun pick up barely show as pit- 
pricks on the photographs, their exact posi- 
tons in the sky can be determined, Then the 
hig telescope can be trained on them without 
delay, to photograph them on 4 larger scale, 

Already the 200-nch telescope is photo- 
griphing such newly found galaxies as 4 step 
toward solving ane great puxzle of the Uni- 
verse—whether it is expanding at breakneck 

of like a gigantic soap bubble. Distant 
gatanies found in the past all show the famous 
“red shift,” a reddening of their light which 
indicates they are rushing away from the 
Earth and from each other at almost unbeliev- 
whle velocity. thousands of miles per second. 
like the fragments of n bursting bomb. 

Ts this happening everywhere in the Uni- 
verse? Are all the galoxies speeding outward, 
or qre some standing still, or even rushing back 
toward us? Now the astronomers expect to 
find the answer, for on the Survey pictures 
they can select distant galaxies distributed 
uniformly all over the sky and see if all of 
them show the telltale red shift. 


Exploring in Space and Time 


Where tq search still farther out in space. 
for galaxies too faint to be registered by the 
Schmidt telescope. will be indicated indirectly 
by the Survey pictures. Where the photo- 
graphs show galaxies to be concentrated out 
as for us the Schmidt can penetrate, the 
chances are good that the bigger telescopes 
will find even fainter ones beyond. And the 
clearest. “windows” in the sky also will be re- 
vealed, ateas where no clouds of dust ur gas 
obscure the view. 

Watching the Big Schmidt and the Big Eye 
in action thregh the long night hours, you 
sense thi drama and quiet excitement and 
marvel at the precision that goes into the ex- 
ploraticn of the 
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Sky Will This Survey 


Stars Make Up This Spiral Galaxy, Typical of Countless Others 


Miupping the Unknown Universe 


Rosette Nebula Ts a Huge Shining Cloud of Dust and Gas in the Milky Way 
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The story of the Big Schmidt telescope, 
even of the Sky Survey itself, one might say, 
begat: with a small bay rubbing the bottom 
ofa broken butte ina saucer of fine sand in 
an obscure Fstunian ishand village-in the Bal- 
tic Sea, some 60 years aga. 
ith these ingredients young Bernhard 
dt was grinding a Jens for a camera. 
made from a cigar box, and getting: interested 
in the science of optics, The san of a German, 
Yather and » Swedish mother, the boy had first 
been interested in explosives, but a crude 
homemade bomb blew off ote of his arms, 
This accident was fortunate for science, for 
it turned young Schmidt's attention to the 
Jess dangerous business of experimenting with 
camwras. lenses, and mirrors, 


Solving an Ancient Problem 


Schmit settled in Germany, grinding 
mirrors for astronomical telescopes. An ec- 
centric, solitary figure, he always worked in 
formal costume of cutaway coat and striped 
trousers, chain-smoaking big cigars. He dis- 
liked regular hours, but finally consented to 
dake a joke with the Hamburg Observatory 
at Berwedort because the director would per- 
mit him te work pretty much as: he pleased, 

For years he struggled to solve w problem 
that had plagued astronomers ever since they 
started photographing the heavens. Tn their 
yictures only the center was clear and sharp: 
images of stars outward toward the edge were 
distorted because of unavoidable defects in 
the way light is reflected from the mirror dnte 
the photographic plate 

Tn 1929, while Schmidt was on the way 
to the Philippines to. observe an eclipse of the 
Sun, the solution dawned upon him. Later he. 
built a simall telescupe on the mew motel, 
Irtined if upon a distant Cemetery, and invited 
his friend, Dr. Walter Baade, now on Pulo- 
imar’s staff, ty take a look 

“Can you read the names on the tomb= 
stones?” Schmidt asked, 

Ves" yas Bande’s elated reply, “laut Pcan 
ser only one thing—the optics are absolutely 
marvelias!” 

Schmidt's system provides a thin glaze car- 
recting Jens in the upper end of the telescope. 
through which the light of celestial Indies 

sts before it falls upon. the mirror at the 
Tee end (paige 419). This lens has no rise in 
the center, dips down inty a concave hollow 
all around, then fses wgain at the edge. Light 
rays passing through the Jens are bent in such 
qoway that when they fall upon the mirror they 
are tefleeted onto the photographic plate in 
perfect focus all ayer its surface. 

‘The mirror is ground into a sphet 


curve, 
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hither than the parabolic curve used in most 
telesenpes, and the photographic plate is bent 
into the sime spherical carve as that of the 
mirror, This helps produce photographs that 
cover. n wide area and are clear and sharp) all 
the way ont to the edge, 

U.S, astranamers saw at ones that Schmidt 
had solved a long-vexing problem. The first 
Schmidt telescope put into professional use 
was an 18-inch constructed for Palomar in 
the Cal Tech shop at Pasadens, The phe- 
nomenal success of this instrument inspired 
the construction of a still larger one, the 48- 
inch, which would! act a5 an auxiliary for the 
200-inch Hale, 

Today's Big Schmidt. with a 48-inch lens 
placed in front of u 72-inch mirror, not only 
“sees wide" but can gather enough light to 
pick up very distant bodies as well, an ideal 
combination for mapping the heavens, [ts 
speed of F2.5 makes it extremely fast 

Sehmidts system is also ased today in pro: 
Jection-type television sets to muke ull possible 
use of the available light in forming a clear 
image on large screens, 

Some of the X-ray machines used in muss 
tuberculosis surveys employ the Schmidt sys- 
tem to produce cleat photographs on smull 
film, ceplacing expensive large glass plates, 
Thouxh other séientists came close to develop 
ing the optical systein designed by Schmidt, 
none carried il quite as near perfection as he. 


Plates Kept in Special Vault 


More precious even than the Big Schmidt 
itself will be the 1.870 whess plates on whieh 
it is recording the map of the Universe. 

In a vault three storles below ground, be- 
neath a building that is proof against fire 
and earthquake, an the campus of California 
Tnstitute of Technology, the priceless plates 
will be carefully guarded. As an extra pre= 
caution, a set of duplicate positives will be 
so ot glass. 
es on film will be mace as well, and 
from these in tum will be made negative 
prints, showing the heavenly bodies as dark 
images against a light-gray background, As 
tranomers prefer such peints far study, because 
the size and brightness of objects ain be meas- 
ured more accurately when they are dark on 
a light field. 

Negative prints like these will be used for 
the actual pages of the Sky Atlas containing 
all the pictures taken in the Sky Survey. 1 
engravings were used lo reproduce the Survey 
Paesutes much of their fine detail would be 
Jost. 

Most pf the actual discoveries in the Sky 
Survey are made not on Palomar itself bur 
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Clues to Siar Explosions 


ut two doxen exploding stars show 
in our nearest neighbor spirs 
faxy, the A nebula, What 
f anove’s flare-up may be a true explosion 


fromeda 


of the star Chaps iclear chain pene tion 
a it the atomic bomb, 
Hereafter, when astronamers spot a nova 
they can refer back 1 the Survey photographs 
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the galaxies begin and end their lives in some 
other way. 

“Well see in the Survey pictures a fur-more 
complete and accurate simple of the Universe 
than ever has been available before,” Dr. 
Hubble told me. “Tt will give us a far 
sounder basis on-which to judge what the rest 
of the Universe Ie ke, But, of course, if the 
Universe is infinite in sixe, even this sample 
will be insignificant,” 

Galaxies May Deoreise Far Out 

‘There's some indication, Dr. Hubble says. 
that the number of galaxies begins to drop 
off at a distance of ahout 500 million Tight- 
years from the Earth, judging from pictures 
previously taken with the 1(C-inch telescope 
at Palomar’s sister observatory Mount Wilson, 
near Pasadena, 

That may mean the Universe fs finite, or 
limited in size; or merély that the number 
of galaxies decrenses at one point, then in- 
creases again farther out The 200-inch tele. 
scope, penetrating twice as far as the 1O0- 
inch should give the answer, 

Some selentists helieve all the matter in the 
Universe ones was concentrated in a huge pri- 
mordial “atom,” which exploded into frag- 
ments consisting af the millions of galaxies 
that we-see today still flying off into space. 

Another theory is that the explosion filled 
all space with gas and dust, whieh gradually 
condensed to form the galaxies, and that the 
stars were formed in turn by further conden- 
sation of the gus within each galuxy, a process 
still going on* 

The only real evidence that the Universe 
fs expanding Is the red shift of light from the 
outer galaxies. According to the laws of 
physics, this means the galaxies are rushing 
away; yet it's possible, suys Dr. Hubble, that 
the red shift in this case is caused by some 
law of Nature unknown to us and means 
something else entirely. 

“Why is all this Erna Why study 
astronomy, why map the Universe, when most 
of it isso infinitely far removed from human 
affairs?" 1 asked Dr, Im S, Bowen, director 
For additional x 
TONAL Generar 
1804-1939," cepecially 
H. Moneol, July, 1945, 


eavens Abpac, 
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of both Palomar and Mount Wilson Observa+ 
torles (paye 413), 

“Well,” he said, “I might ask you, why 
study geography? Astronamy is really an 
extension of gewgraphy. Exploring the Eurth, 
people were never satisfied until tik foun! 
what lay over the next hill, Now that man 
has charter) most of the surface of his awn 
planet, he wants to know what Hes beyond, 
out in space. Curiosity will never let him 
rest_until he solves the riddles of the Universe. 

“How old is the Universe and how did it 
begin? People used to think our own Earth 
had existed only a few thousand years, Now 
we know that it und the rest of Creation date 
back two or three billion years: How it all 
began is still 4 mystery, bit maybe sometime 
we'll get at least part of the answer, and 
mapping the sky will help, 


Man's Place in the Universe 


“Man's place in the Universe is another 
riddle. The ancients believed that the Earth 
was the center of everything, with the Sun 
and stars revolving around jt. Then it was 
found that the Earth and other planets re- 
volved around the Sun. Next we discovered 
that the stars were much farther away than 
anyone had realized, and our horizons ex- 
panded again. : 

“Until only about 25 years ago, moet as 
tronomers thought that the outer galaxies 
were comparatively small objects inside the 
Milky Way. But with the big new telescopes 
we faund that these dalnxies were of enormous 
size, as big as the Milky Way itself, and were 
scattered out through space at distances no 
one had ever imagined. 

“Esch step seemingly has further reduced 
man's relative importance the universal 
scheme of things. but still his mind can reach 
out and at Jeast partially explore and under- 
stand the immensity around him.” 

Not all astronomers are religious men; vet 
when the Palomar Observatory was dedicated, 
the piragram bore on its fal page those well- 
known words from the Bighth Psalm 


When D consider thy heaveny, the work of thy. 
Singers. the moon and the stary. which thou hast 
wrcained ; 

Whatis man, that thou art mindful af him? 
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Vacationing in Vir 
early Autumn, ( mes galore for any whim or fancy — 
for any vaca budget! Festive post-season holidays at the 
Atlantic Shore . . « vivid Autumn colors Wear thraugh the enol 
Blue Ridge and Allegheny Mountains. Historic shrines 
deur ® old mansions and lovely gardeos , , . natural wonders. Enjoy 
wat af the all sports — golf, teonis, ewinaiag, boating, fishing, hiking 
al Pees and horseback riding Or jusc late away in the sun, in crisp, 
patel is, You'll f vads ef! (un, scenic heaury and genuine 
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ty Colonial beauty and char hospitality ws make your vacation « perfect one, 
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Step into the past 
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John Kieran's 
Footnotes on Nature 
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THE NATURAL HISTORY BOOK CLUB 
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WORLD'S MOST 
FAMOUS COVER 
aginst SATS 


“you can be a 
successful artist®” 
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home, ia your spore fine. | hove 

oni fe perfect new and fas 
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FAMOUS ARTISTS COURSE 
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at reoronable mites. 


Come....enjay yoursslt 


SEND FOR FREE 800k 
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MISSOURI DIVISION OF 
RESOUACES & DEVELOPMENT 
Dept. 32-8 Seffersam City, Ma. ha 
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The famous high-compression 
“Rocket Engine—plos now 


Oldamebite Hydra: 


Try this thvilling combination at your 
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| Wear False Teeth 


yet my mouth feels 
fresh, clean and cool- 
thanks to Polident!* 


“Every day | soak my plates in a solution of 
Polident and water. My mouth feels clean and 
cool all the time... and no Denture Breath.” 

Mr. A. GR, New Milford, Po, 


ding friends with Denture 
plates in Polident @ 

nd quick. And Polit 
rier and crovice—ple 

neers bo reuch 

—those dental plites of yours 

i denture 


Paliciont 


No Brushing 
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a day) to keep 
then and free from Dentare Breath! P LID 
So yet a can of Polident tomorrow, sure. 


Recommended by more dentists than any other denture cleanser 


Amazing New Cream Holds Tighter, 
ee What a Langer than anything you've ever 
ItS 50. hard te me oH difference! tried or double your money back 
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to eatwih | EE ooting §=ss POLI GRIP 
loose plates! — row!” = 
See ‘ond quoranteed by POLI 
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To Guard Your Health and Happiness 


Since 1900, the Jif expectancy in our country 
has increased to nearly 67 years —nt rise af abou 1 
years in Jess thun hall’ a century. This 
occasioned by many advances in medics 

Today, the doctor hus at hie command new adig- 
nostle techniques, impraved equipment and seater 
knowledge of the ficturs wfecting, wood health, 
There-will unddubtedly be many otter advances ir 
the duture, To get full benefit fram theme medicul 
developments people five only to take one simple, 
easy step... see their doctors at periodic mtcrvists, 


Regulltr physical examinations do more than pro= 


The X-ray. Thin is expox 
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cttabies the physician ( When nocenury. by other 
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mits the dcter agtmally 
ty wated the functioning 
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Metropolitan Life 
Insurance Company 


Cf MOTEL COMMAND 
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Nile a check of your physical conuition. They give 
the doctor an opportunity to wtvise you about your 
general heality habits and daily routine. He may ad 
vise on the kinds and amount of food you should 
vat, qn what to do to keep your weight normal, 
the types of uctiviticd that are best wuiled to your, 
Physica! condition and particularly so your heart. 


In addition, the physician may beable to discover 
anil correct conlitions which might grow mare 
serious if allowed fo go untreated, To help him give 
youa complete and thorough check-up, your doctor 
may (se such moderty aids to diagnosis as these: 


MS ee 
ctrorardiagraph, Blosd teste, These oifer 
This records (It rate ind saleable cllies to general 
thythm of heart action. physical conditian and 


By revealing wariutions —helfy Wetecs certain ill 
from a nocmal patern, i pewies They may include 
gives the-physickin infor serniogleand chemical 
mation about the fine analysts of the blood, 
Hunter the heart which — gaunite of red andl while 
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The Travelers 


The Travelers Insurance Company, The Travelers 
Indemnity Company, The Travelers Fire insur 
tor Gal Fire In we 
wore t hace Serving the 
ce publicin the United States since S64 
and iv Ganda since 1865, 


pecial abilines ro 
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...A BETTER Pen 


Sheaffer's gives you a better pen every inch 
of its length. Compare Sheaffer's with ony 
other. Compare for beauty and balance. . . 
precision and performance .. . for sheer, clear, 
visible value. Compare, side-by-side, feature 
for feature and you'll never be satisfied with 
anything less than a genuine Sheaffer's! 


Mustrated: Sentinel $15.00, na fed. tax, Others $3.75 op. 


SHEAFFER'S 


WHITE DOT @ OF OISTINCTION 


Md SHEARER Pew ED. FORT MARIBOM, fama, um A 
iN CANADA: MALTON, OT. 


With loahan Film 
in your miniature camera 


you get this 


Double 
Reward 


Amateurs suddenly feel Like s whe 
et what wonderful color pictures th 
with Koduchrome 


camera— 
better. Addo 


are so easy to take! 


1 {/8.3 lens 
: these superb 


Fine equipment for less money... 
And now Kodak bas produced an ultra 


0% 
with f/43 Lumenized 
ut the remarkably low price af 
tuding Federal Tax. Ask your 
aT errational wiew Koclak 
Pony 828 Camera, With it—und Kodaslide 


Projeetar, Model 1A, at $29.5 


you're wie 


equipped to start your Kodachrome career. 
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(Master Model iustrated). 
Eastman Kodak Company, Rochester 4, N. Ys 
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Indian Summer A uébec 


ST. MORITZ 


ON-THE-PARK 
= sa Control Park south 


YOu'tL FIND MORE IN 


ennsylrania 


sanits woven & Judd s Detweiler, be. 
et 68 


Zenon. a cheerful note in train travel. Ii is even more 


pleasing when combined with the comfort and enjoyment that 


are yours in restful Coaches on Union Pacific's daily 


“CITY OF LOS ANGELES” 
“CITY OF SAN FRANCISCO” "CITY OF PORTLAND” 
Daily between Chicogo-the Wes! Coost 
“CITY OF DENVER”... Daily between Chicago-Denver 


“CITY OF ST. LOUIS” |. . Daily between St, Lovis-the West Coast 
PULLIMAMS AMD RESERVED SEaT COACHES ON ALE STREAMLINERS, 


Waite Union Paciy tailtoad, Roam 282, Omake 2, Nulrake, 
Iie Ieee’ Coliforsio Pacific Northwart and Calatada booklets. 


Dependable Passenger and Freight Tronsportation 


HOW TO CHOOSE A FAMILY MONUMENT 


Oue of life’s important dectsions 


Often when we must eliouse a monument, 
grief colors our jucguents, That is why Rock of 
Agen has hem so cureful of thoxe who represent 
it, These men know how to help you, give you 
kindly advice and assistance 

There is a Rock of Ages Authorized Dealer 
near you — listed in-your telephone directory. 
Why not call him teday? Let him show you how 
the surpassing bewuty of the fine granite that is 
Rock of Ages retaing tts brilliance for generations. 
Wwery monument bearing the Rock of Ages seal is fully hacked by a 

bonded guarantee to you, your heirs Gr descendants, 


Many thoughtful people choose their family monument 
— us well as their cemetery lat — befure the weed arises, 
Ask your dealer of write Rock of Ages, Barre, Vt, far 
“How To Choose a Family Monument” — a large illus: 
tated book available without charge or obligation. 
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Recommendation for Membership 


IN THE 


NATIONAL GEOGRAPHIC SOCIETY 


"The Mombership Dues, Which Are for the Calendar Year, [nelude 


Subscription to the National Geographic Magazine 


To the Secretary, National Geographic Saciety, 
Sixteenth and M Streets Northwest, Washington 6, D.C.2 1950 
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in trivain 
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TORONTO, QNTARIO, 69 Yonpe Sr, 
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© Storage Ream 
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Electric Dehumidifier 
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Aw: the life! Exhilarating 
days of fishing under a warm sun... 
the inviting aroma ef a shore dinner 
. Feasting your eyes on the breath. 
toking spectacle of autumn colour... 
finding sound slumber in the cool night 
air, Here's a glorious vacation that's 
yours for the taking ... in Ontario. 
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“TAKE 11 TO THE BIG BOY.” 
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0 305 Fock Union, Vo. 


GEORGIA MILITARY ACABEMY | ¢ 


EDUCATIONAL At ne Malian Sn 
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wi NTWORTH ° MILITARY ACADEMY 


Military Sate 


|; Chatham, Virgin. 
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WILLING WORKER 


T, efficient household servant to nun 
errands, ordor supplisa, deliver massages 
ge und growing Ixt of people. 


OTHER DUTIES: Stand guard for an 
emergency. Bo ready to guminon dpetor, 
police, fire department, Male it pocsible for 
many other people to keup in touch with you, 


y anid) willing 
R65 days 
¥ No time off, Pay. 
tess than a cont an hour, 


gan 


Me, 
%, 
é } BELL TELEPHONE SYSTEM 


io 


Who Could This 
Wonder Worker Be? 


Why, the telephone, of course. Night and 
day this alert, efficient servant is always 
ready to serve you. And the cost is small, 
Even though increases in telephone rates 
are still needed to catch up with past 
increases in costs, your telephone will 
continue to be a big bargain. Few things 
in all this world give you so much for so 
little as the telephone. 


How will you spend these dolden hours? Here on 


the warn South Sens, where she ste rulen a carctroe 


ly or quictlyas you choose, You 
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air 
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You meet interesting 
new friends, 


You join in the tun of 
trap shootiteg 


You enjoy 
faultless service. 


You discover Hawaii 
—five exciting 
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always remember! 


There as ww cruise in the worht Hee 
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Jey festival of ancient Polynesian pageantry — Alahe Week, Cowber 23.39 
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